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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a hologram recording material composition which can 
eliminate the laboriousness of film making operation while exhibiting the good performance, such 
as good transparency, diffraction efficiency and resolution, which are the characteristics required 
for a hologram in the same manner as for the conventional compositions. 

SOLUTION: This hologram recording material composition consists of an allyl prepolymer A having 
at least one allyl group in the molecule, a (meth) acrylate component B having at least one 
polymerizable unsaturated group within the molecule and a photopolymerization initiator C. The 
allyl prepolymer A and the (meth)acrylate component B are so selected that the difference 
between the refractive index of the former polymer and the refractive index of the latter attains > 
0.005, more preferably >0.01. The weight ratio A:B of the allyl prepolymer A and the (meth)acrylate 
component B is preferably 535 to 955, more preferably 1030 to 90:10. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 



httpy'/(vww19.ipdl.ncipi.go.jp/PAl/f'esult/detail/fnaln/WAAAx2aOQADA413109360P... 2005/12/05 



Searching PAJ 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



2/2 ^-v 



Copyright (C); 1998,2003 Japan Patent Office 



http:/Aww19Jpdl.ncipi.goJp/PAl/4esult/detail/fnain/^AAAx^ 2005/12/05 



JP.2001-109360,A [CLAIMS] 1/2 ^-v 

♦ NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

- l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 



[Claim (s)] 

[Claim 1] The allyl compound system prepolymer which has at least one allyl group in 
intramolecular (A), The acrylate system compound which has at least one polymerization nature 
partial saturation radical in intramolecular (meta) (B), And the hologram record ingredient 
constituent characterized by choosing an allyl compound system prepolymer (A) and an acrylate 
(meta) system compound (B), including a photopolymerization initiator (C) so that the difference of 
the former refractive index and the refractive index of the latter polymer may become 0.005 or 
more. 

[Claim 2] The hologram record ingredient constituent according to claim 1 with which an allyl 
compound system prepolymer (A) and an acrylate (meta) system compound (B) are chosen so that 
the difference of the former refractive index and the refractive index of the latter polymer may 
become 0.01 or more. 

[Claim 3] The record ingredient constituent according to claim 1 or 2 whose weight ratio of an allyl 
compound system prepolymer (A) and an acrylate (meta) system compound (B) is (A):(B) =5S5- 
955. 

[Claim 4] The record ingredient constituent according to claim 3 whose weight ratio of an allyl 
compound system prepolymer (A) and an acrylate (meta) system compound (B) is (A):(B) =1030- 
90:10. 

[Claim 5] Furthermore, it is a record ingredient constituent given in any 1 term among claims 1-4 
which contain the thermoplastics (D) of solvent fusibility at a weight rate of (A):(D) =8020-100:0 to 
an allyl compound system prepolymer (A). 

[Claim 6] It is a record ingredient constituent given in any 1 term among claims 1-5 whose allyl 
compound system prepolymers (A) are the homopolymer of an allyl compound system monomer, or 
the copolymer of this monomer and other copolymeric monomers. 

[Claim 7] The record ingredient constituent given in claim 6 term a given allyl compound system 
monomer is a diallyl phthalate system monomer. 

[Claim 8] It is a record ingredient constituent given in any 1 term among claims 1-5 which are the 
organic inorganic compound transparence homogeneous substances obtained when an allyl 
compound system prepolymer (A) carries out dehydration condensation of the metal alkoxide which 
has a metal atom, the radical which has a ring, and a hydrolysis nature machine under existence of 
a diallyl phthalate system monomer and/f)r a diallyl phthalate system polymer with a sol-gel 
method. 

[Claim 9] An allyl compound system prepolymer (A) is a record ingredient constituent given in any 
1 term among claims 1-5 which a thioether radical and/br a halogen atom combine with a principal 
chain. 

[Claim 10] It is a record ingredient constituent given in any 1 term among claims 1-9 whose allyl 
compound system prepolymers (A) are diallyl phthalate system prepolymers. 
[Claim 11] The record ingredient constituent given in claim 10 term which is the prepolymer 
chosen from the group which a diallyl phthalate system prepolymer becomes from a diaryl 
orthochromatic phthalate prepolymer, a diallyl isophthalate prepolymer, and a diaryl terephthalate 
prepolymer, or its two or more combination. 

[Claim 12] It is a record ingredient constituent given in any 1 term among claims 1-11 whose 

molecular weight of an allyl compound system prepolymer (A) is 10000-100000. 

[Claim 13] (Meta) the polymerization nature partial saturation of an acrylate system compound (B) 
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— the inside of claims 1-12 whose bases are 1-6 and whose molecular weight is 2000 or less — a 
record ingredient constituent given in any 1 term. 

[Claim 14] (Meta) It is a record ingredient constituent given in any 1 term among claims 1-13 
whose acrylate system compounds (B) are di(meth)acrylate. 

[Claim 15] The hologram record medium with which it comes on a substrate to form the recording 
layer which consists of a hologram record ingredient constituent given in any 1 term among claims 
1-14. 

[Claim 16] The allyl compound system prepolymer which has at least one allyl group in 
intramolecular in manufacturing a hologram record medium according to claim 15 (A), The acrylate 
system compound which has at least one polymerization nature partial saturation radical in 
intramolecular (meta) (B), And the manufacturing method of the hologram record medium which a 
solvent is made to dissolve or suspend the thermoplastics (D) of solvent fusibility depending on a 
photopolymerization initiator (C) and the case, the obtained solution or suspension is applied on a 
substrate, and a solvent is vaporized after that, and forms a recording layer. 



[Translation done.] 
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* NOTICES* 

JPO and NCIPI aro not rosponsiblo for any 
damages caused by the usg of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In case this invention produces a new hologram record ingredient 
constituent, especially a hologram record medium, it relates to the hologram record medium 
obtained further after this and its manufacturing method about a hologram record ingredient 
constituent with easy film production actuation. 
[0002] 

[Description of the Prior Art] A hologram records the interference pattern of the coherent light of 
laser on sensitive material etc., and since it has various functions, an optical element, a solid image 
display, interference measurement, an image, information processing, etc. continue variably, and 
they are used. 

[0003] As a conventional typical hologram record ingredient constituent, dichromated gelatin 
sensitive material and the silver salt sensitive material which carried out bleaching processing are 
known (for example, a "display holography handbool<", the 66 - 67th page, ******** (1985), an 
"optical engineering handbook", the 351 -353rd page, Asakura Publishing (1986)). 
[0004] However, although dichromated gelatin had high diffraction effectiveness and the silver salt 
sensitive material which carried out bleaching processing had high sensibility, each of these had 
the fault that the processing at the time of hologram production was complicated, and especially 
wet-developing processing was required. 

[0005] The hologram record ingredient constituent which contains a photopolymerization nature 
monomer as a sensitive material which conquers this fault is proposed. By photopolymerizing a 
photopolymerization nature monomer in a part with much quantity of light of an interference 
pattern, this causes the refractiveHndex modulation of the part, and records a hologram. For 
example, the photopolymerization mold record ingredient which contains the cyclohexyl 
methacrylate, N^inylcarbazole, and the photopolymerization initiator as a photopolymerization 
nature monomer as a principal component, Or butyl methacrylate as a photopolymerization nature 
monomer and ethylene glycol dimethacrylate. The photopolymerization mold record ingredient 
which used as the principal component 1 -phenyl naphthalene and the photoinitiator as inerts which 
do not participate in a polymerization is mentioned (an applied optic (Appl.Opt.), 15 volumes, 534 
pages (1976)). However, since these ingredients were liquefied, a flow of a constituent took place 
between the facing of two sheets during hologram record, and they had become the hindrance of 
good record. Moreover, the part with little quantity of light needed to remain as an unreacted 
monomer after hologram record, and record needed to be stabilized by processing complete 
exposure anew. 

[0006] By the way, the hologram record ingredient constituent which contains the allyl compound 
monomer which differs in polymerization reactivity and the refractive index of the obtained 
polymer, and an acrylic monomer in JP,3-36582,A and JP,3-249685,A as a principal component is 
indicated. After pouring in this constituent between the facing of two sheets, by performing heat- 
treatment, it suppresses the fluidity of a constituent and it solves many above-mentioned 
problems. 

[0007] However, these hologram record ingredient constituents need heat-treatment for fixing this 
between the facing of two sheets like and had the difficulty that film production actuation will 

become complicated therefore. 
[0008] 
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[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the hologram 
record ingredient constituent which can cancel the complicatedness of the film production 
actuation which is the trouble of elegance conventionally which was mentioned above, 
demonstrating engine performance, such as good transparency which is the demand characteristics 
of a hologram, diffraction efficiency, and resolution, conventionally like elegance. 
[0009] 

[Means for Solving the Problem] this invention persons came to complete a header and this 
invention for the following new hologram record ingredient constituent, as a result of repeating 
research that the above-mentioned technical problem should be solved. 
[0010] Namely, the hologram record ingredient constituent by this invention The allyl compound 
system prepolymer which has at least one allyl group in intramolecular (A), The acrylate system 
compound which has at least one polymerization nature partial saturation radical in intramolecular 
(meta) (B), And an allyl compound system prepolymer (A) and an acrylate (meta) system compound 
(B) are characterized by being chosen so that the difference of the former refractive index and the 
refractive index of the latter polymer may become 0.005 or more, including a photopolymerization 
initiator (C). 

[001 1] The allyl compound system prepolymer (A) used by this invention is a prepolymer which has 
at least one allyl group in intramolecular, and the example of representation is a diallyl phthalate 
system prepolymer. An allyl compound system prepolymer (A) is the homopolymer of an allyl 
compound system monomer, and also may be the copolymer of this monomer and other 
copolymeric monomers. As a diallyl phthalate system monomer and other monomers which can be 
copolymerized, aromatic series vinyl compounds, such as styrene, alpha methyl styrene, and a 
divinylbenzene, are illustrated. In this copolymer, a diallyl phthalate system configuration unit 
usually makes a subject. The raw material diallyl phthalate system monomer of a diallyl phthalate 
system prepolymer is the compound chosen from the group which consists of a diaryl 
orthochromatic phthalate monomer, a diallyl isophthalate monomer, and a diaryl terephthalate 
monomer, or its two or more combination. What is necessary is just to perform the well-known 
polymerization reaction of a publication to J P,35-16035,B, in order to obtain a diallyl phthalate 
system prepolymer according to homopolymerization of a diallyl phthalate system monomer. 
Moreover, what is necessary is just to perform an industrial-chemistry magazine, the 70th volume, 
No. 3, and the well-known polymerization reaction of a page [ 360-364th ] (1967) publication, in 
order to obtain a diallyl phthalate system prepolymer by making a diallyl phthalate system monomer 
into a subject by copolymerization of a diallyl phthalate system monomer, and this monomer and 
other monomers which can be copolymerized. As an allyl compound system prepolymer (A) used by 
this invention, "iso DAPPU" (trademark) by the diaryl orthochromatic phthalate prepolymer by 
DAISO Co., Ltd., for example, "die sow DAPPU" (trademark), which is a homopolymer, and the 
diallyl isophthalate prepolymer Co., Ltd., for example, DAISO, and a diaryl terephthalate prepolymer 
are desirable. A diaryl terephthalate prepolymer may be the denaturation object by DAISO Co., 
Ltd., for example, "DAPUREN" (trademark). 

[0012] Furthermore, an allyl compound system prepolymer (A) may be an organic inorganic 
compound transparence homogeneous substance which is the metallic-oxide polymer obtained by 
carrying out dehydration condensation of a metal atom, the radical which has a ring, and the metal 
alkoxide which has a hydrolysis nature machine with a sol-gel method, as expressed with the 
following general formula under existence of a diallyl phthalate system monomer and/br a diallyl 
phthalate system polymer (refer to WO 99/4lo. 14274). 

[0013] A metal alkoxide is matter expressed with general formula Xm M(Ar) n R2 p. 
[0014] [ — the alkoxyl group to which X is expressed with general formula Rl 0 (R1 is a univalent 
organic radical), the metal atom chosen from the group which M becomes from silicon, titanium, a 
zirconium, germanium, and aluminum, the radical on which Ar has a ring, and R2 are [ one or more 
numbers and p of a univalent organic radical, and m and n ] zero or more numbers (however, m+n+p 
valence of the metal atom M) among a formula.] 

[0015] The following are mentioned as an example of a metal alkoxide of having a tetravalent metal 
atom (Si, Ti, Zr, or germanium). 

[0016] 3 MPh. 3 (C2 H5 O) M (CH2 Ph), (CHS O) 3M (C2 H4 OPh), 3 (C3 H8 NO) MPh. (C2 H3 O) 3 
M (C3H4 Ph) and 2 (CH4 NO) MPh2, (C4 H9 0) Two M(CH3 MPh) 2 and two (03 H5 0) M(C4 H8 
Ph) 2. (02 H5 0)Two M(C2 H202 Ph) 2, 2 (CH3 0) M (04 H9 NPh) (C four H9), (04 HIONO) 2 M 
(04 H6 02 Ph) (0 three H5), (02 H50) 2 M (02 H4 Ph) (02 H5 0), (02 H3 0) 2 M (0H2 Ph) (0H4 
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N). 2(C4 H9 0) MPh (CHS). (C3 H8 NO) 2 MPh (C two H5), 2 (C2H5 0) M (CH2 Ph) (C3 H7 0), 
(CH4 NO) 2 M (C2 H2 Ph) (C five H902), (C3 H5 0) 2 MPh (four HlONs of C), 2 (CH3 0) M (CH2 
OPh) (C three H7), (C4 H10NO) 2 M (C5 H8 02 Ph) (C four H9), (C2 H5 0) 2 MPh (C3 H8 N), 2(C3 
H8N0) M (C two H5) (C2 H4 Ph), (C2 H3 0) 2 MPh (C two H302), 2 (CH4 NO) MPh (C three H7), 
(C4 H9 O) (C2 H5 O) 2 M (CH3 NPh) (C three H502), 2 (C3 H5 O) M (C4 H8 Ph) (C two H3), 2 (C4 
HIONO) M (C2 H2 02 Ph) (CH3). 

[0017] As a metal alkoxide, 3 (CH3 0) MPh, 3 (C2 H5 0) MPh, 3 MPh, 3 (C4 H9 0) MPh, and 2 
(CHS 0) MPh2, (C3 H7 0) (C2 H5 0) 2 MPh2, 2 (CS H7 0) MPh2, and 2 (C4 H9 0) MPh2 etc. — 
phenyl alkoxysilane is desirable, among those phenyltrimethoxysilane is the most desirable. 
[0018] The following are mentioned as a desirable example of an aluminum alkoxide. 
[0019] (CH3 0) 2 AlPh, 2 (C2 H5 0) AlPh, 2 (C3 H7 0) AlPh, 2 (C4 H9 0) AlPh, AIPh(CHS 0) 2, 
AlPh (C2 H5 0)2, AlPh (C3 H7 0)2, and AIPh2 (C4 H9 0). 

[0020] A thioether radical and/or a halogen atom may combine an allyl compound system 
prepolymer (A) with a principal chain again. Installation of a thioether radical and/or a halogen atom 
is performed by the approach of adding thiol compounds and/or a halogen in the polymerization 
system of an allyl compound system monomer, the method of carrying out the addition reaction of 
thiol compounds and/br the halogen to an allyl compound system prepolymer (A), etc. As thiol 
compounds used for installation of a thioether radical, aliphatic series system thiols, such as 
dithiolji-butyl mercaptans, such as a thiophenols 54, such as thiophenol, 2-chloro thiophenol, 4- 
chloro thiophenol, 4-tertHDUtyl thiophenol, and 4-mercapto phenol, and 4 -thio dibenzene thiol, and 
nHauryl mercaptan, are illustrated. Moreover, a bromine and chlorine are illustrated as a halogen 
used for installation of a halogen atom. 

[0021] The above-mentioned allyl compound system monomer homopolymer or a copolymer, the 
above-mentioned organic inorganic compound transparence homogeneous substance, and the 
instantiation object of a thioether radical (halogen) content allyl compound system prepolymer may 
be used independently, respectively, or may be used in two or more kinds of combination. 
Moreover, the above-mentioned organic inorganic compound transparence homogeneous 
substance and/or a thioether radical (halogen) content allyl compound system prepolymer may be 
used for the above-mentioned allyl compound system monomer homopolymer or a copolymer in 
combination. 

[0022] a diallyl phthalate system prepolymer — softening temperature — 50-110 degrees C and 
UlSU (Wijs) — law — the iodine number by measurement — 50-95, and the 50 % of the weight 
solution viscosity (30 degrees C) of methyl ethyl ketones — 50 to 300 centipoise, and GPC (gel 
permeation chromatography) — it is desirable that the polystyrene conversion average molecular 
weight measured by law is especially 10000-100000, and the prepolymer that are 30000-60000 
preferably and that can be postpolymerized. 

[0023] The acrylate system compounds (B) used by this invention (meta) are oligomer, such as a 
compound obtained by having at least one polymerization nature partial saturation radical like an 
acrylic (meta) radical in intramolecular, and esterifying an acrylic acid (meta) with univalent or 
polyhydric alcohol or its dimer, and a trimer. (Meta) An acrylate system compound (B) may be 
fluorene (meta) acrylate. Generally (meta), the refractive index of the polymer of an acrylate 
system compound (B) is smaller than each of an allyl compound system prepolymer (A). However, 
the polymer of fluorene (meta) acrylate has the refractive index of a larger value than the 
refractive index of an allyl compound system prepolymer (A). (Meta) An acrylate system compound 
(B) has preferably at least one one - polymerization nature partial saturation radical [ six ] in 
intramolecular. (Meta) The molecular weight of an acrylate system compound (B) is 1500 or less 
more preferably 2000 or less. (Meta) An acrylate system compound (B) is chosen according to the 
magnitude of the refractiveHndex modulation of the produced hologram, an application, etc. 
[0024] Hereafter, an acrylate (meta) system compound (B) is illustrated. As monochrome (meta) 
acrylate, methyl methacrylate, ethyl methacrylate, N-butyl methacrylate, isobutyl methacrylate, 2- 
ethylhexyl methacrylate, Isodecyl methacrylate, nHauryl methacrylate, n-stearyl methacrylate, 
Methoxy diethylene-glycol methacrylate, a cyclohexyl meta-x:rate. Tetrahydrofurfuryl methacrylate. 
benzyl methacrylate, Phenoxy ECHIRUTA mecrylate, isobornyl methacrylate, 2-hydroxyethyl 
methacrylate, 2-hydroxypropyl methacrylate, 2-hydroxyethyl acrylate, 2-hydroxypropyl acrylate, 2- 
hydroxy butyl methacrylate, Dimethylaminoethyl methacrylate, diethylamino ethyl methacrylate, 
Glycidyl methacrylate, tert - Butyl methacrylate, isostearyl methacrylate, n- 
butoxyethylmethacrylate, isoamyl acrylate, laurylacrylate, Stearylacrylate, butoxy ethyl acrylate, 

httpy^ww4 .ipdl.ncipi.go.jp/tgi-bin/tran _web^gi^jje 2005/1 2/05 



JP,2001-109360,A [DETAILED DESCRIPTION] 



4/16 



ethoxyethylene glycol acrylate, Methoxy triethylene glycol acrylate, phenoxy ethyl acrylate, 
Tetrahydrofurfuryl acrylate, isobornyl acrylate, 2-hydroxyethyl acrylate, 2-hydroxypropyl acrylate, 
2-hydroxy-3-phenoxypropylacrylate, 2-AKURIRO yloxy ethyl succinic acid, 2-AKURIRO yloxy ethyl 
phthalic acid, iso octyl acrylate, iso millimeter still acrylate, isostearyl acrylate, etc. are mentioned. 

. As di(meth)acrylate, moreover, ethylene glycol dimethacrylate, Diethylene-glycol dlmethacrylate, 
triethylene glycol dimethacrylate, Tetraethylene glycol dimethacrylate, nona ethylene glycol 
diacrylate, 1 ,4-butanediol dimethacrylate, 1, 6-tiexanedioldimethacrylate, 1, 9-nonane diol 

• dimethacrylate, glycerol dimethacrylate, 2Hiydroxy-3-AKURIRO yloxy propyl methacrylate, 

neopentyl glycol dimethacrylate, 1,3-tutanediol dimethacrylate, 1, 10-Deccan diol dimethacrylate, 
Ethylene glycol diacrylate, diethylene glycol diacrylate, Triethylene glycol diacrylate, tetraethylene 
glycol diacrylate, 1,4-butanediol diacrylate, 1,6-hexanediol diacrylate, 1, 9-nonane diol diacrylate, 
glycerin diacrylate, 2-hydroxy-3-AKURIRO yloxy propylacrylate, neopentyl glycol diacrylate, 1,3- 
butanediol diacrylate, 1, 10-Oeccan diol diacrylate, etc. are mentioned. As Tori (meta) acrylate, 
trimethylolpropanetrimethacrylate, pentaerythritol trimethacrylate, trimethylolpropane triacrylate, a 
pentaerythritol thoria chestnut rate, etc. are mentioned. As tetrapod (meta) acrylate, 
pentaerythritol tetra-methacrylate, pentaerythritol tetraacrylate, ditrimethylolpropane tetra 
methacrylate, ditrimethylolpropanetetraacrylate, tetramethylolmethane tetraacrylate, etc. are 
mentioned. Dipentaerythritol hexamethacrylate, dipentaerythritol hexaacrylate, etc. are mentioned 
as hexa (meta) acrylate. 

[0025] Especially the dimer or trimer of a compound obtained by esterifying an acrylic acid (meta) 
with univalent or polyhydric alcohol as the above-mentioned oligomer is desirable. 
[0026] As fluorene (meta) acrylate, 9 and 9-screw (4-(2-(meth)acryloyloxy methoxy) phenyl) 
fluorene, 9, and 9-screw (4-(2-(meta) acryloyi oxyethoxy) phenyl) fluorene, 9, and 9-screw (4-(2- 
(meth)acrylo yloxy propoxy) phenyl) fluorene, 9, and 9-screw (4-(meta) AKURIRO yloxy phenyl) 
fluorene etc. is mentioned. 

[0027] Each these instantiation compound may be used independently, or may be used in two or 
more combination. 

[0028] (Meta) As an acrylate system compound (B), a di(meth)acrylate system is desirable and 
especially ethylene glycol dimethacrylate, neopentyl-glycol-diacrylate, nona ethylene glycol 
dimethacrylate, polyethylene-glycol-dimethacrylate (n=14), 9, and 9-screw (4-(2-acryloyl 
oxyethoxy) phenyl) fluorene is desirable. 

[0029] In the hologram record ingredient constituent by this invention, 0.005 or more, as for an allyl 
compound system prepolymer (A) and an acrylate (meta) system compound (B), the difference of 
the former refractive index and the refractive index of the latter polymer is chosen so that it may 
become 0.01 or more preferably. Formation of a hologram is substantially impossible In this 
difference being less than 0.005. This difference is about 1.0 at the maximum. 
[0030] Moreover, the hologram record ingredient constituent by this invention will be mostly 
excellent in a solid-state soon at handling nature. Especially the constituent whose weight ratio of 
an allyl compound system prepolymer (A) and an acrylate (meta) system compound (B) is (A):(B) 
=535-955 is dealt with into a solid-state closely, and is still easier for it. Weight ratio (A) : (B) is 
1090-90:10 more preferably, and it is 20S0-8020 most preferably. 

[0031] What absorbs laser light, such as helium-Ne (wavelength of 633nm), Ar (wavelength of 
515,488nm), and helium-Cd (wavelength of 442nm), and generates a radical as a 
photopolymerization initiator (C) in this invention constituent is used suitably. As such a 
photopolymerization initiator, the combination of carbonyl compound independence, a carbonyl 
compound, and photosensitization coloring matter etc. is used preferably, for example. Moreover, 
the combination of an amine compound, the combination of photosensitization coloring matter and 
a borate compound, and photosensitization coloring matter is also effective as a 
photopolymerization initiator. 

[0032] As the above-mentioned carbonyl compound, benzyl, benzoin ethyl ether, a benzophenone, 
a diethoxy acetophenone, etc. can be illustrated, for example. 

[0033] As photosensitization coloring matter, a MIHIRA ketone, the acridine yellow, merocyanine, a 
methylene blue, a camphor quinone, eosine, a decarboxylation rose bengal, etc. are used suitably. 
That photosensitization coloring matter should just be what shows absorption to the light of a 
visible region in addition to the above For example, a cyanine derivative, a merocyanine derivative, 
a phthalocyanine derivative, A xanthene derivative, a thioxanthene derivative, an acridine 
derivative, a porphyrin derivative, A coumarin derivative, a quinolone derivative, a stilbene 
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derivative, an oxazine derivative, thiazin system coloring matter etc. — usable — further — "a 
coloring matter handbook" (editing besides big river HARASHIN — ) The photosensitization coloring 
matter indicated by "chemistry of functional coloring matter" (editing besides big river HARASHIN, 
CMC, 1983) and a "special function ingredient" (editing besides the Ikemori CMC, 1986) 

can also be used in Kodansha and 1986. These may be used independently or may be used in two 
or more combination. 

[0034] As the above--mentioned amine compound, triethanolamine, trHsopropanolamine, 2- 
dimethylamino benzoic acid, etc. can be illustrated. 

[0035] Triphenyl-n-butyl borate etc. can be illustrated as the above-mentioned borate compound. 
[0036] A benzylHVllHIRA ketone, the benzyl-acridine yellow, etc. are mentioned as an example of 
the combination of carbonyl compound-photosensitization coloring matter. Moreover, as 
photosensitization coloring matter combined with an amine compound, a decarboxylation rose 
bengal is desirable. As photosensitization coloring matter combined with a borate compound, 
cyanine system coloring matter, such as cyanines, isocyanines, and pseudocyanines, is desirable. 
[0037] The addition of the photopolymerization initiator (C) in this invention constituent is usually 
about 0.3 -3 % of the weight preferably 0.1 to 15% of the weight to a total of 100 weight sections 
of an allyl compound system prepolymer (A) and an acrylate (meta) system compound (B), when 
using a carbonyl compound, moreover, the case where photosensitization coloring matter is 
combined with a carbonyl compound, an amine compound, or a borate compound — the sum total 
of the above-mentioned compound and photosensitization coloring matter — a total of 100 weight 
sections of an allyl compound system prepolymer (A) and an acrylate (meta) system compound (B) 
— receiving — respectively — it is usually used about 0.3 to 3% of the weight preferably 0.1 to 
15% of the weight. 

[0038] The hologram record ingredient constituent by this invention may contain the 
thermoplastics (D) of solvent fusibility in the allyl compound system prepolymer (A), the acrylate 
(meta) system compound (B), and the photopolymerization initiator (C) further, the weight rate of 
thermoplastics (D) — an allyl compound system prepolymer (A) — receiving — (A):(D) =8020- 
10030 — it is 85:15-100-0 preferably. As thermoplastics (D) of solvent fusibility, the thing of 
refractive indexes 1.300-1.800 is used preferably, and, specifically, the homopolymer or copolymer 
of the monomer which has the condensation-polymerization object of a diphenol compound and a 
dicarboxylic acid compound, the resin which has a carbonate radical in intramolecular, the resin 
which has a -S02-radical in intramolecular, a polyvinylidene chloride, and an ethylene nature 
partial saturation double bond which comes to carry out the polymerization of at least one kind is 
desirable. These polymers may be used independently, respectively or may be used in two or more 
kinds of combination. 

[0039] Polyarylate is mentioned as an example of the condensation-polymerization object of a 
diphenol compound and a dicarboxylic acid compound. As an example of the resin which a 
polycarbonate is mentioned to intramolecular as an example of the resin which has a carbonate 
radical, and has a -S02-radical in intramolecular As an example of the homopolymer of the 
monomer which the poly ape phone and polyether sulphone are mentioned and has an ethylene 
nature partial saturation double bond, or a copolymer The polymer of polystyrene, 
polymethylmethacrylate, an ethylene-vinylacetate copolymer, the poly methyl pentene, and an 
annular olefin, the copolymer of an annular olefin and ethylene, etc. are mentioned. 
[0040] In order to acquire good diffraction efficiency, polyarylate and the poly ape phone are used 
preferably. 

[0041] The hologram record ingredient constituent by this invention can contain additives, such as 
a viscosity controlling agent, a compatibility modifier, thermal polymerization inhibitor, and a chain 
transfer agent, a solvent, etc. if needed. 

[0042] As a viscosity controlling agent and a compatibility modifier, a diallyl phthalate system 
monomer, Styrene, 2, and 2-screw (4-fnethacryloyloxy phenyl) propane, 3-phenoxy-2- 
hydroxypropyl acrylate, a divinylbenzene, Polymerization nature monomers, such as biphenyl 
carboxylic-acid vinyl, and dimethyl phthalate, The phthalic ester represented by diethyl phthalate; 
A dimethyl horse mackerel peat. The aliphatic series dibasic acid esters represented by a dibutyl 
horse mackerel peat, dimethyl sebacate, and diethyl succinate; Trimethyl phosphate, The 
orthophosphoric-acid ester represented by triethyl phosphate, triphenyl phosphate, and tricresyl 
phosphate; Glyceryl triacetate, The acetic ester represented by 2^thylhexyl acetate; inactive 
compounds, such as phosphite represented by triphenyl phosphite and dibutyl hydrogen phosphite, 
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are illustrated. Moreover, the polyethylene glycol or silicone oil whose weight average molecular 
weight is 10000 or less can also be used. 

[0043] Moreover, a non-subtlety particle (the "die sow gel SP series" by DAISO Co., Ltd. etc.), for 
example, the particle of silica gel, Or an organic particle, for example, J P, 10-7251 0,A, the diallyl 
phthalate system polymer which may be produced by JP,10-310684,A each official report by the 
approach of a publication, or "exotic-material series "the latest technique of an ultrafine particle 
polymer"" (CMC — ) Soichi Muroi editorial supervision and "PB and 200 series" by Kao Corp. 
which will have a publication in 1991 Kanebo — the "micro pearl series" by the "theque polymer 
series" Sel<isui fine chemical company, "MR series" by Soken Chemical & Engineering, "MP 
series", etc. can be used as a viscosity modifier. [ by the shrine "bell pearl series" Sekisui coal 
chemical product company ] The particle size of these particles usually has [ that what is 
necessary is just smaller than the thickness of a hologram ] the desirable range of 0.1-20 
micrometers. 

[0044] The addition of a viscosity controlling agent and a compatibility modifier is 0.5 -30 weight 
section extent preferably to a total of 100 weight sections of an allyl compound system prepolymer 
(A) and an acrylate (meta) system compound (B). 

[0045] There is work which eliminates the generated radical as an example of thermal 
polymerization inhibitor, for example, hydroquinone is mentioned for an alpha-methyl-styrene dimer 
etc. as an example of a chain transfer agent again. 

[0046] In order that a solvent may raise film production nature etc. outside viscosity control and 
compatibility accommodation, it is effective, for example, an acetone, a xylene, toluene, a methyl 
ethyl ketone, a tetrahydrofuran, etc. are used welL The amount of the solvent used is 0.5 - 1000 
weight section extent to a total of 100 weight sections of an allyl compound system prepolymer (A) 
and an acrylate (meta) system compound (B). 

[0047] In order to prepare a hologram record ingredient constituent, the thermoplastics (D) of the 
above-mentioned arbitration addition component, for example, solvent fusibility, an additive, a 
solvent, etc. are put into organic solvent-proof nature containers, such as a glass beaker, an allyl 
compound system prepolymer (A), an acrylate (meta) system compound (B) and a 
photopolymerization initiator (C), and if needed, and the whole is agitated. In this case, in order to 
promote the dissolution of a solid-state component, this may be heated at about 40-90 degrees C 
in the range which the denaturation of a constituent does not produce. 
[0048] In order to produce a hologram record medium using the hologram record ingredient 
constituent by this invention, the record medium of the two-layer structure which applies this 
record ingredient constituent to one side of a substrate, and consists of a substrate, the produced 
paint film, i.e., the recording layer, is obtained. Moreover, if needed, the shape of a film, the shape 
of a sheet, and tabular protection material are put on the recording layer on a substrate, and a 
three-tiered structure object is acquired. It is desirable to use a solvent at the preparation process 
of a constituent. In this case, a solvent is made to dissolve or suspend an allyl compound system 
prepolymer (A), an acrylate (meta) system compound (B), and a photopolymerization initiator (C), 
the obtained solution or suspension is applied on a substrate, after that, a solvent is vaporized and 
a recording layer is formed. When putting protection material on a recording layer, it is good before 
protection material covering for an air dried, reduced pressure evaporation, etc. to remove a 
solvent. A substrate consists of a plastic sheet like a transparent ingredient, for example, a glass 
plate and a polyethylene terephthalate (it outlines Following PET) plate, a polycarbonate plate, and 
a polymethylmethacrylate plate etc. optically. The thickness of a substrate is 0.5-lOmm preferably. 
Protection material also consists of a transparent ingredient optically [ it is the same with a 
substrate and ]. A substrate does not need to be a flat surface and concavo-convex structure may 
be shown in crookedness, a curve, or a front face. The thickness of protection material is 0.01- 
10mm preferably. The methods of application are gravure spreading, roll coating spreading, bar coat 
spreading, etc. It is desirable to apply so that the thickness of the recording layer after solvent 
removal may be set to 1-100 micrometers. 

[0049] In order to record a hologram on a hologram record medium, the usual record approach is 
employable. That is, the spectrum of the laser light is carried out to two, the body which turns into 
a photographic subject in a spectrum is irradiated, and a record medium js installed in the location 
which can catch the interference fringe made in interference with the body light reflected from the 
body, and the reference beam which is the laser light of the spectrum of another side. In this 
condition, if a laser light exposure is performed for several minutes from several seconds, the 
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interference fringe used as a hologram will usually be recorded on a record medium. It expresses 
with the product of optical reinforcement and irradiation time, and the quantity of light of the laser 
light to be used is 10 - 10,000 mJ/cm2 preferably. It is extent. If there is less quantity of light than 
this range, record is difficult, and since it is in the inclination for the diffraction efficiency of a 
hologram to fall when this range is exceeded, neither of the cases is desirable. 
[0050] Although after treatment, such as development and fixing, is not indispensable after 
hologram formation, in order to attain stabilization of the formed image, whole surface light 
exposure and heat-treatment may be performed, and an extant unreacted monomer may be made 
to postpolymerize. 

[0051] Moreover, a hologram can also be copied to the record medium obtained using the record 
ingredient constituent by this invention. For example, a beam of light is irradiated to a hologram 
plate [ finishing /record ] from the upper part with a high-pressure mercury lamp in the shape of 
close as a subject copy at superposition and a subject-copy hologram plate to the protection 
material front face of the record medium of the above-mentioned three-tiered structure. Light 
interferes between the reference beam which enters without diffracting to the recording layer of a 
non-recorded record medium, and the diffracted light (namely, body light) of a subject copy, a 
holograph is copied on the above-mentioned record medium by this, and a hologram faithful to a 
subject copy is obtained. Thus, if a good hologram is obtained by the copy method, it will become a 
corroboration with a hologram producible by interference of laser. 

[0052] Even after producing a hologram to the record medium obtained using the record ingredient 
constituent by this invention, an allyl compound system prepolymer (A) remains as it is in a record 
medium. Then, it is possible to use this functionally. For example, a substrate can be made to fix 
the record ingredient constituent by this invention firmly by constituting a substrate from an 
unsaturated polyester resin and making the partial saturation radical and chemistry target of 
substrate resin combine the residual allyl group of this prepolymer (A). Thus, by using the function 
of the residual allyl group of an allyl compound system prepolymer (A), various variations can be 
given to the material property of a hologram and the hologram which has the physical properties 
which can be equivalent to various applications is obtained. 
[0053] 

[Function] although the allyl compound system prepolymer (A) and (meta) the acrylate system 
compound (B) are dissolving the record ingredient constituent of this invention completely before 
exposure — a laser light exposure — an acrylate (meta) system compound (B) — 

photopolymerizing — a macromolecule izing — just — being alike — it becomes a hologram 

recording layer. 

[0054] That is, if an interference pattern is exposed on the two-layer structure which comes to 
apply the record ingredient constituent by this invention on a substrate, or the three-tiered 
structure object which comes to cover protection material on this recording layer, the acrylate 
system compound (B) which is rich in photopolymerization reactivity in a part with much quantity 
of light first (meta) will start photopolymerization, and the volumetric shrinkage of that part will be 
caused, it was generated by this — while it dents, and it passes and a non-polymerization object 
flows in from a part with little quantity of light, by the phase separation of an allyl compound 
system prepolymer (A) and an acrylate (meta) system compound (B), an allyl compound system 
prepolymer (A) is diffused to a part with little quantity of light, spreading diffusion of the acrylate 
(meta) system compound (B) is carried out to a part with much quantity of light, and the 
photopolymerization progresses further. On the other hand, in a part with little quantity of light, 
photopolymerization advances later than a part with much quantity of light for a while. These 
results, the polymerization object of an acrylate (meta) system compound (B) with a low refractive 
index piles up a part with much quantity of light, and the polymerization object which contains an 
allyl compound system prepolymer with a high refractive index (A) in a part with little [ conversely ] 
quantity of light is accumulated. However, a fluorene (meta) acrylate polymerization object with a 
high refractive index piles up the part using [ of the quantity of light ] fluorene (meta) acrylate as 
an acrylate (meta) system compound (B) in many cases, and the polymerization object which 
contains an allyl compound system prepolymer with a low refractive index (A) in a part with little 
[conversely ] quantity of light is accumulated. 

[0055] In this way, the interference pattern based on [ distribution /the presentation distribution 
according to the quantity of light /. i.e. an allyl compound system prepolymer. / (A) ] the difference 
of a refractive index with many parts in many parts and an acrylate (meta) system compound (B) is 
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formed as a hologram. 
[0056] 

[Embodiment of the Invention] Hereafter, some examples of this invention are given and this 

invention is explained concretely. However, these examples do not limit this invention. 

[0057] Example 11 Michler s-ketone O.lg and acetone 22g were mixed in ordinary temperature as 

benzyl 0.3g and photosensitization coloring matter as diaryl orthochromatic phthalate prepolymer 

(DAISO Co., Ltd. make, "die sow DAPPU, Type (A)") 8g, ethylene glycol dimethacrylate (Shin- 

Nakamura Chemical Co., Ltd. make, "NK ester IG") 2g, and a polymerization initiator, and the 

record ingredient constituent which consists of these components was prepared. 

[0058] 2) This constituent was applied so that thickness might be set to 10 micrometers at one 

side of a 76x26x1 .2mm glass substrate, the acetone was removed from the spreading layer under 

reduced pressure, and the record medium of the twoHayer structure which consists of a substrate 

and a recording layer was produced. 

[0059] In the recording layer of this record medium, there was neither phase separation of a 
polymer and a monomer nor a deposit, and since It was almost close to a solid-state, even if 
touched by hand, this recording layer did not adhere to a hand and, of course, did not hang down. 
For this reason, the above-mentioned recording layer was excellent in handling nature, did not have 
the gap from a substrate, and was easy to carry. Furthermore, this recording layer held fixed 
thickness. 

[0060] 3) Next, 76x26mm and the protection material made from a PET film with a thickness of 10 
micrometers were put on the above-mentioned recording layer, and the sensitive plate for 
hologram record of a three-tiered structure was produced. 

[0061] 4) Another hologram plate which has already recorded 70 lines/fnm on the protection 
material front face of this non-recorded sensitive plate (diffraction efficiency: about 60%) 
Resolution : A beam of light is irradiated from the distance of about 10cm of the upper part in the 
shape of close as a subject copy in about 2000 [/fnm ] for 1 to 3 minutes at superposition and a 
subject-copy hologram plate with the high-pressure mercury lamp (it has peak wavelength 365nm, 
410nm, and near 430nm, respectively) of lOOW. The hologram was copied to the above-mentioned 
non-recorded sensitive plate. When the illuminance was measured using the measurable 
illuminometer from 330nm to 490nm, the irradiation ranges from the light source are 3.0 mW/fcm2 
at 10cm. They were the following energy. Therefore, even if it continues carrying out record for 10 
minutes, energy is 1800 mJ/fcm2. It became only extent. 

[0062] In this way, even when the obtained replica did not have coloring and had no actuation of 
development or fixing, it was the bright thing of about 30% of diffraction efficiency. 
[0063] Moreover, even if this copy hologram removed protection material, it maintained the stable 
image of three months or more for a long period of time. This record was performed by only the 
refractive-index modulation instead of irregularity of a recording layer, and it was the transparent 
hologram which does not have almost absorption in a visible region. 

[0064] In this way, it was proved that a hologram was producible by the good hologram having been 

obtained by the above-mentioned copying method with laser interference. 

[0065] Examples 2-^1 Except for the point of changing the ratio of a diaryl orthochromatic 

phthalate prepolymer and ethylene glycol dimethacrylate as follows, the record ingredient 

constituent was prepared by performing the same actuation as 1 of an example 1. 

[0066] 

A polymer/fnonomer =9/1 (example 2) (g/g) 
A polymer/fnonomer =7/3 (example 3) (g/g) 
A polymer/fnonomer =6/t (example 4) (g/g) 
A polymer/fnonomer =5/S (example 5) ig/g) 
A polymer/fnonomer =4/6 (example 6) {g/g) 
A polymer/fnonomer =3/7 (example 7) (g/g) 
A polymer/fnonomer =2/8 (example 8) (g/g) 

2) -4 By performing the same actuation as 2-4 of an example 1, the sensitive plate for hologram 
record was produced and the hologram was copied to this. 

[0067] Even when each obtained replica did not have coloring and had no actuation of development 
or fixing, it was the bright thing of about 30% of diffraction efficiency. 
[0068] Moreover, even if each of these copy holograms removed protection material, they 
maintained the stable image of three months or more for a long period of time. This record was 
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performed by only the refractivenndex modulation instead of irregularity of a recording layer, and it 
was the transparent hologram which does not have almost absorption in a visible region. 
[0069] Example 91 Diaryl orthochromatic phthalate prepolymer (DAISO Co., Ltd. make, "die sow 
DAPPU, Type (K)") 3.5g, ethylene glycol dimethacrylate (Shin--Nakamura Chemical Co., Ltd. make, 
. "NK ester 1G ) 1.5g, benzyl 0.15g, Michler s-ketone 0.05g, and acetone 11g were mixed in ordinary 
temperature, and the record ingredient constituent which consists of these components was 
prepared. 

" [0070] 2) -4 By performing the same actuation as 2-4 of an example 1, the sensitive plate for 
hologram record was produced and the hologram was copied to this. 

[0071] Even when the obtained replica did not have coloring and had no actuation of development 
or fixing, it was the bright thing of about 30% of diffraction efficiency. 

[0072] Moreover, even if this copy hologram removed protection material, it maintained the stable 
image of three months or more for a long period of time. This record was performed by only the 
refractiveHndex modulation instead of irregularity of a recording layer, and it was the transparent 
hologram which does not have almost absorption in a visible region. 

[0073] Example 101 Except for the point of replacing a diaryl orthochromatic phthalate prepolymer 
with a diallyl isophthalate prepolymer (the DAISO Co., Ltd. make, "iso DAPPU"), the record 
ingredient constituent was prepared by performing the same actuation as 1 of an example 9. 
[0074] 2) -4 By performing the same actuation as 2^ of an example 1, the sensitive plate for 
hologram record was produced and the hologram was copied to this. 

[0075] Even when the obtained replica did not have coloring and had no actuation of development 
or fixing, it was the bright thing of about 30% of diffraction efficiency. 
[0076] Moreover, even if each of these copy holograms removed protection material, they 
maintained the stable image of three months or more for a long period of time. This record was 
performed by only the refractive-index modulation instead of irregularity of a recording layer, and it 
was the transparent hologram which does not have almost absorption in a visible region. 
[0077] Examples 11-231 Except for the point of replacing a diaryl orthochromatic phthalate 
prepolymer (the DAISO Co., Ltd. make, "die sow DAPPU, Type (K)") with a diaryl orthochromatic 
phthalate prepolymer (the DAISO Co., Ltd. make, "die sow DAPPU, Type (A)"), and replacing 
ethylene glycol dimethacrylate with the following, the record ingredient constituent was prepared 
by performing the same actuation as 1 of an example 9. 

[0078] Triethylene glycol dimethacrylate (the Shin-Nakamura Chemical Co., Ltd. make, "NK ester 
3G") (example 11) 

1,3-butanediol dimethacrylate (the Shin-Nakamura Chemical Co., Ltd, make, "NK ester BG") 
(example 12) 

1, 6-hexanedioldimethacrylate (the Shin-Nakamura Chemical Co., Ltd. make, "NK ester HD") 
(example 13) 

Neopentyl glycol dimethacrylate (the Shin-Nakamura Chemical Co., Ltd. make, "NK ester NPG") 
(example 14) 

Tetraethylene glycol diacrylate (the Shin-Nakamura Chemical Co., Ltd. make, "NK ester A-200") 
(example 15) 

Nona ethylene glycol diacrylate (the Shin-Nakamura Chemical Co., Ltd. make, "NK ester A^OO") 
(example 16) 

1,6-hexanediol diacrylate (the Shin-liakamura Chemical Co., Ltd. make, "NK ester A-HD") 
(example 17) 

Neopentyl glycol diacrylate (the Shin-Wakamura Chemical Co., Ltd. make, "NK ester A-NPG") 
(example 18) 

Trimethylolpropanetrimethacrylate (the Shin-Wakamura Chemical Co., Ltd. make, "NK ester 
TMPT") (example 19) 

Trimethylolpropane triacrylate (the Shin-Nakamura Chemical Co., Ltd. make, "NK ester A-TMPT") 
(example 20) 

Tetramethylolmethane tetraacrylate (the Shin-Nakamura Chemical Co., Ltd. make, "NK ester A- 
TMMT") (example 21) 

Dipentaerythritol hexaacrylate (the Shin-Nakamura Chemical Co., Ltd. make, "NK ester ADP-6 ) 
(example 22) 

9 and 9-screw (4-(2-acryloyl oxyethoxy) phenyl) fluorene (the Osaka Gas Co.. Ltd. make. BPEFA") 
(example 23) 
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2) -4 By performing the same actuation as 2-4 of an example 1, the sensitive plate for hologram 
record of a three^iered structure was produced, and the hologram was copied to this. 
[0079] Even when each obtained replica did not have coloring and had no actuation of development 
or fixing, it was the bright thing of about 30% of diffraction efficiency. 
[0080] Moreover, even if each of these copy holograms removed protection material, they 
maintained the stable image of three months or more for a long period of time. This record was 
performed by only the refractive-index modulation instead of irregularity of a recording layer, and it 
- was the transparent hologram which does not have almost absorption in a visible region. 

[0081] Example 241 Diaryl orthochromatic phthalate prepolymer (DAISO Co., Ltd. make, "die sow 
DAPPU, Type (A)") 6g, ethylene glycol dimethacrylate (Shin-Nakamura Chemical Co., Ltd. make, 
"NK ester lG")4g, benzyl 0.5g, Michlers-ketone 0.17g, and acetone 22g were mixed in ordinary 
temperature, and the record ingredient constituent which consists of these components was 
prepared. 

[0082] 2) This constituent was applied so that thickness might be set to 10 micrometers at one 
side of a 50x60x1 .5mm glass substrate, the acetone was removed from the spreading layer under 
reduced pressure, and the record medium of the twoHayer structure which consists of a substrate 
and a recording layer was produced. 

[0083] 3) Next, the protection material made from a glass plate of the above and the same size 
was put on the above-mentioned recording layer, and the sensitive plate for hologram record of a 
sandwichesHike three-tiered structure was produced. 

[0084] 4) Next, the reference beam which irradiated helium-Cd laser light and has been reflected in 
a photographic subject from the reflecting mirror, and the body light reflected from the body were 
made to interfere. The sensitive plate for hologram record of the above-mentioned three-tiered 
structure was installed in the location which can catch the striped pattern formed of this 
interference. In this condition, when predetermined time exposure (9 mW/tm2) of the sensitive 
plate was carried out with helium-Cd laser light, the interference fringe from which either for 
exposure-time 15 seconds, 30 seconds, 45 seconds, 1 minute, 2 minutes, 5 minutes, and 10 
minutes serves as a hologram only by this actuation has recorded on the sensitive plate. 
[0085] Actuation of development or fixing was unnecessary. Since the recording layer is 
sandwiched with the glass plate of two sheets, as for record layer thickness, after exposure is 
uniform, there is no irregularity between the part to which light hit the recording layer front face 
strongly, and the part which hit weakly, and record was performed by the refractive-index 
modulation. In this way, the transparent and bright hologram (940 resolution/fnm) which does not 
have almost absorption in a visible region was obtained. Moreover, the stable image was maintained 
even if it removed protection material. 

[0086] Example 251 Diaryl orthochromatic phthalate prepolymer (DAISO Co., Ltd. make, "die sow 
DAPPU, Type (A)") 5g, ethylene glycol dimethacrylate (Shin-Wakamura Chemical Co., Ltd. make, 
"NK ester IG") 5g, benzyl 0.5g, Michlers-ketone 0.17g, and acetone 22g were mixed in ordinary 
temperature, and the record ingredient constituent which consists of these components was 
prepared. 

[0087] 2) This constituent was applied so that thickness might be set to 10 micrometers at one 
side of a 50x60x1 .5mm glass substrate, the acetone was removed from the spreading layer under 
reduced pressure, and the record medium of the twoHayer structure which consists of a substrate 
and a recording layer was produced. 

[0088] 3) Next, 50x60mm and the protection material made from a PET film with a thickness of 10 
micrometers were put on the above-mentioned recording layer, and the sensitive plate for 
hologram record of a three-tiered structure was produced. 

[0089] 4) Next, the reference beam which irradiated helium-Cd laser light and has been reflected in 
a photographic subject from the reflecting mirror, and the body light reflected from the body were 
made to interfere. The sensitive plate for hologram record of the above-mentioned three-tiered 
structure was installed in the location which can catch the striped pattern formed of this 
interference. In this condition, when predetermined time exposure (9 mW/fem2) of the sensitive 
plate was carried out with helium-Cd laser light, the interference fringe from which either for 
exposure-time 15 seconds, 30 seconds, 45 seconds, 1 minute, 2 minutes, 5 minutes, and 10 
minutes serves as a hologram only by this actuation has recorded on the sensitive plate. 
[0090] Actuation of development or fixing was unnecessary. Since the recording layer is 
sandwiched by the glass substrate and the protection material made from a PET film, as for record 
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layer thickness, after exposure is uniform, there is no irregularity between the part to which light 
hit the recording layer front face strongly, and the part which hit weakly, and record was performed 
by the refractiveHndex modulation. In this way, the transparent and bright hologram (940 
resolution/fnm) which does not have almost absorption in a visible region was obtained. Moreover, 
the stable image was maintained even if it removed protection material. 
[0091] Example 261 The record ingredient constituent was prepared by performing the same 
actuation as 1 of an example 1. 

[0092] 2) This constituent was applied so that thickness might be set to 10 micrometers at one 
side of a 50x60x1 .5mm glass substrate, the acetone was removed from the spreading layer under 
reduced pressure, and the record medium of the twoHayer structure which consists of a substrate 
and a recording layer was produced. 

[0093] 3) Next, the protection material made from a glass plate of the above and the same size 
was put on the above-mentioned recording layer, and the sensitive plate for hologram record of a 
sandwichesHike three-tiered structure was produced. 

[0094] 4) Next, the reference beam which irradiated helium-Cd laser light and has been reflected in 
a photographic subject from the reflecting mirror, and the body light reflected from the body were 
made to interfere. The sensitive plate for hologram record of the above-mentioned three-tiered 
structure was installed in the location which can catch the striped pattern formed of this 
interference. In this condition, when predetermined time exposure (10 mW/tm2) of the sensitive 
plate was carried out with helium-Cd laser light, the interference fringe used as a hologram has 
recorded on the sensitive plate in several minutes only by this actuation. 
[0095] Actuation of development or fixing was unnecessary. Since the recording layer is 
sandwiched with the glass plate of two sheets, as for record layer thickness, after exposure is 
uniform, there is no irregularity between the part to which light hit the recording layer front face 
strongly, and the part which hit weakly, and record was performed by the refractive-index 
modulation. In this way, the transparent and bright hologram (60% of diffraction efficiency, 2000 or 
more resolution/fnm) which does not have almost absorption in a visible region was obtained. 
Moreover, the stable image was maintained even if it removed protection material. 
[0096] The propriety of the copy performed using the record ingredient constituent and this which 
were obtained in the examples 1-23 is collectively shown in Table 1 and 2. 
[0097] 

[Table 1] 
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[0098] 
[Table 2] 
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[0099] Examples 27-361 Diaryl ortho chromatic phthalate prepolymer (DAISO Co., Ltd. make, "die 
sow DAPPU, Type (A)") 2g, acrylate monomer 3g shown in Table 3 (meta), benzyl 0.25g, Michler s- 
ketone 0.085g, and acetone 3.5g were mixed in ordinary temperature, and the record ingredient 
constituent which consists of these components was prepared. 

[0100] 2) Optimum dose was applied to one side of a 60x60x1 .3mm glass substrate for this 
constituent, the acetone was removed from the spreading layer under reduced pressure, and the 
record medium of the twoHayer structure which consists of a substrate and a recording layer was 
produced. 

[0101] 3) Next, it covered with the PET film with a thickness of 20 micrometers cut 1mmx60mm in 
the shape of a strip of paper on the above-mentioned recording layer, the protection material made 
from a glass plate of the above and the same size was put on this, and the sensitive plate for 
hologram record of a sandwichesHike three-tiered structure was produced. 
[0102] 4) Next, it was made to interfere with body light and a reference beam using helium-Cd 
laser. The sensitive plate for hologram record of the above-mentioned three-tiered structure was 
installed in the location which can catch the striped pattern formed of this interference. In this 
condition, when predetermined time exposure (2.5 mW/tm2) of the sensitive plate was carried out 
with helium-K^d laser light, the interference fringe used as a hologram has recorded on the 
sensitive plate. 

[0103] The result of the measurement of diffraction efficiency performed using the record 
ingredient constituent and this which were obtained in the examples 27-36 is collectively shown in 
Table 3. 
[0104] 
[Table 3] 
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[0105] an example 371 diaryl orthochromatic phthalate prepolymer (the DAISO Co., Ltd. make — ) 
"die sow DAPPU and Type A" 2g and neopentyl glycol diacrylate (the Shin-Nakamura Chemical 
Co., Ltd. make — ) as "NK ester A-NPG" 3g and a polymerization initiator — a 3, 3', 4, and 4 - 
tetrapod (tert- butylperoxy carbonyl) benzophenone (the Nippon Oil & Fats Co., Ltd. make — ) 
"BTTB-25" 3, 3'-carbonyl screw [7--(diethylamino) coumarin] (green chemistry company make, 
"BC") 0.005g, and acetone 4g were mixed in ordinary temperature as 1.75g and photosensitization 
coloring matter, and the record ingredient constituent which consists of these components was 
prepared. 

[0106] 2) Optimum dose was applied to one side of a 60x60x1 .3mm glass substrate for this 
constituent, the acetone was removed from the spreading layer under reduced pressure, and the 
record medium of the twoHayer structure which consists of a substrate and a recording layer was 
produced. 

[0107] 3) Next, it covered with the PET film with a thickness of 20 micrometers cut lmmx60mm in 
the shape of a strip of paper on the above-mentioned recording layer, the protection nnaterial made 
from a glass plate of the above and the same size was put on this, and the sensitive plate for 
hologram record of a sandwichesHike three-tiered structure was produced. 
[0108] 4) Next, it was made to interfere with body light and a reference beam using Ar laser 
(wavelength of 488nm). The sensitive plate for hologram record of the above-mentioned three- 
tiered structure was installed in the location which can catch the striped pattern formed of this 
interference. In this condition, when predetermined time exposure (20 mW/tm2) of the sensitive 
plate was carried out with Ar laser light, the interference fringe used as a hologram has recorded 
on the sensitive plate. 

[0109] The obtained hologram is light exposure 100 mJ/cm2. It was the thing of 89% of diffraction 
efficiency. 

[0110] an example 381 diaryl orthochromatic phthalate prepolymer (the DAISO Co., Ltd. make — ) 
"die sow DAPPU and Type A" — g [ 2.3 ], 9, and 9-screw (4-(2-acryloyl oxyethoxy) phenyl) 
fluorene (the Osaka Gas Co., Ltd. make — ) "BPEFA" 1.8g, biphenyl carboxylic-acid vinyl (Nippon 
Steel Chemical Co., Ltd. make) 0.9g, a 3, 3', 4, and 4 -tetrapod (tert- butylperoxy carbonyl) 
benzophenone (the Nippon Oil & Fats Co., Ltd. make — ) "BTTB-25" 1.75g, 3, 3'-carbonyl screw 
[7-(diethylamino) coumarin] (green chemistry company make, "BC") 0.005g, and tetrahydrofuran 4g 
were mixed in ordinary temperature, and the record ingredient constituent which consists of these 
components was prepared. 

[01 11] 2) Optimum dose was applied to one side of a 60x60x1 .3mm glass substrate for this 
constituent, the tetrahydrofuran was removed from the spreading layer under reduced pressure, 
and the record medium of the twoHayer structure which consists of a substrate and a recording 
layer was produced. 

[0112] 3) Next, it covered with the PET film with a thickness of 20 micrometers cut lmmx60mm in 
the shape of a strip of paper on the above-mentioned recording layer, the protection material made 
from a glass plate of the above and the same size was put, and the sensitive plate for hologram 
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record of a sandwiches Hike three^iered structure was produced. 

[0113] 4) Next, it was made to interfere with body light and a reference beam using Ar laser 
(wavelength of 488nm). The sensitive plate for hologram record of the above-mentioned three- 
tiered structure was installed in the location which can catch the striped pattern formed of this 
Interference. In this condition, when predetermined time exposure (2 mW/cm2) of the sensitive 
plate was carried out with Ar laser light, the interference fringe used as a hologram has recorded 
on the sensitive plate. 

[0114] The obtained hologram is light exposure 40 mJ/6m2. It was 47% of diffraction efficiency. 
[0115] an example 391 triallyl isocyanurate prepolymer (the Nippon Kasei Chemical Co., Ltd. make 
— ) "TAIKU prepolymer" 2.3g and neopentyl glycol diacrylate (the Shin-Nakamura Chemical Co., 
Ltd. make — ) "NK ester A-WPG" — ag [2.7 ], 3, 3', 4, and 4 -tetrapod (tert- butylperoxy 
carbonyl) benzophenone (the Nippon Oil & Fats Co., Ltd. make — ) "BTTB-25" 1.75g, 3, 3 - 
carbonyl screw [7-(diethylamino) coumarin] (green chemistry company make, "BC") 0.02g, and 
acetone 4g were mixed in ordinary temperature, and the record ingredient constituent which 
consists of these components was prepared. 

[0116] 2) -4 By performing the same actuation as 2-4 of an example 38, the sensitive plate for 
hologram record was produced and the hologram was obtained. 

[on 7] The obtained hologram is light exposure 50 mJ/tm2 and 100 mJ/tm2. And 200 mJ/tm2 
Each could be recorded and it was the thing of about 30% of diffraction efficiency. 
[0118] Example 401 Diaryl orthochromatic phthalate prepolymer (DAISO Co., Ltd. make, "die sow 
DAPPU,Type (A)") 5.5g was melted to acetone 27.5ml. It is O.INs to phenyttrimethoxysilane 4.5g 
prepared separately. 0.41 g of HCI water solutions was melted, the above-mentioned acetone 
solution was mixed in the obtained solution, and it stirred at 20 degrees C for 1 hour. In oven, the 
temperature up of this solution was carried out with the programming rate of 10 degrees C per 
hour from 20 degrees C to 80 degrees C, it was left for about three days at 80 degrees C, a 
solvent, the methanol which carries out a byproduction, and water were removed, and the diallyl- 
phthalate-resin-inorganic compound transparence homogeneous substance transparent as a 
product was obtained. 

[0119] 2) 2.5g of this product, and neopentyl glycol diacrylate (the Shin-Nakamura Chemical Co., 
Ltd. make — ) "NK ester A-NPG" — ag [ 2.5 ], 3, 3', 4, and 4'-tetrapod (tert- butylperoxy 
carbonyl) benzophenone (the Nippon Oil & Fats Co., Ltd. make — ) "BTTB-25'^ 1.75g, 3, 3 - 
carbonyl screw [7-(diethylamino) coumarin] (green chemistry company make, "BC") O.OOSg, and 
acetone 4g were mixed in ordinary temperature, and the record ingredient constituent which 
consists of these components was prepared, 

[0120] 3) -5 By performing the same actuation as 2-A of an example 38, the sensitive plate for 
hologram record was produced and the hologram was obtained. 

[0121] The obtained hologram is light exposure 50 mJ/fcm2 and 100 mJ/cm2. And 150 mJ/fem2 
Each could be recorded and it was the thing of about 30% of diffraction efficiency. 
[0122] Example 411 Azobisisobutyronitril 0.02g was melted to acetone 30ml as diaryl 
orthochromatic phthalate prepolymer (DAISO Co., Ltd. make, "die sow DAPPU, Type (A)") 3g, 
thiophenol (Sumitomo Seika Chemicals Co., Ltd. make, "TP") 1g, and a catalyst. What flowed back 
this solution at 70 degrees C for 2 hours was put into methanol 200g which melted hydroquinone 
0.1 g, and the product which the thiol added to the diaryl orthochromatic phthalate prepolymer was 
obtained. 

[0123] 2) 2.5gof this product, and neopentyl glycol diacrylate (the Shin-Nakamura Chemical Co., 
Ltd. make — ) "NK ester A-NPG" — ag [ 2.5 ], 3, 3', 4, and 4 '-tetrapod (tert- butylperoxy 
carbonyl) benzophenone (the Nippon Oil & Fats Co., Ltd. make — ) "BTTB-25'^ 1.75g, 3, 3- 
carbonyl screw [7-(diethylamino) coumarin] (green chemistry company make, "BC") 0.005g, and 
acetone 4g were mixed in ordinary temperature, and the record ingredient constituent which 
consists of these components was prepared. 

[0124] 3) -5 By performing the same actuation as 2-A ofan example 38, the sensitive plate for 
hologram record was produced and the hologram was obtained. 

[0125] The obtained hologram is light exposure 50 mJ/cm2 and 100 mJ/tm2. And 150 mJ/tm2 
Each could be recorded and it was the thing of about 30% of diffraction efficiency. 
[0126] Example 421 It melted to diaryl orthochromatic phthalate prepolymer (DAISO Co., Ltd. 
make, "die sow DAPPU, Type (A)") lOg and 300ml of carbon tetrachlorides. It dropped 30ml of one 
drop of bromine at a time over about 1 hour, stirring this solution below 5 degrees C. The product 
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by which this solution was put into methanol lOOOg which melted hydroquinone O.lg, and the 
bromine added it to the diaryl orthochromatic phthalate prepolymer which deposits was obtained. 
[0127] 2) 2.5g of this product, and neopentyl glycol diacrylate (the Shin-Nakamura Chemical Co., 
Ltd. make — ) "NK ester A-NPG" — ag [ 2.5 ], 3, 3', 4, and 4 -tetrapod (tert- butylperoxy 
carbonyl) benzophenone (the Nippon Oil & Fats Co., Ltd. make — ) "BTTB-25" 1.75g, 3, 3 - 
carbonyl screw [7~(diethylamino) coumarin] (green chemistry company make, "BC") O.OOSg, and 
acetone 4g were mixed in ordinary temperature, and the record ingredient constituent which 
consists of these components was prepared. 

[0128] 3) -5 By performing the same actuation as 2-4 of an example 38, the sensitive plate for 
hologram record was produced and the hologram was obtained. 

[0129] The obtained hologram is light exposure 50 mJ/cm2 and 100 mJ/fcm2. And 150 mJ/cm2 
Each could be recorded and it was the thing of about 30% of diffraction efficiency. 
[0130] In the example 42, actuation of development or fixing was unnecessary from the example 
27. Since the recording layer is sandwiched with the glass plate of two sheets, as for record layer 
thickness, after exposure is uniform, there is no irregularity between the part to which light hit the 
recording layer front face strongly, and the part which hit weakly, and record was perfornned by the 
refractiveHndex modulation. In this way, the transparent and bright hologram which does not have 
almost absorption in a visible region was obtained. Moreover, the stable image was maintained even 
if it removed protection material. 

[0131] an example 431 diaryl orthochromatic phthalate prepolymer (the DAISO Co., Ltd. make — ) 
"die sow DAPPU and Type A" 8.5g and ethylene glycol dimethacrylate (the Shin-Nakamura 
Chemical Co., Ltd. make — ) as the thermoplastics of "NK ester 1G"10g and solvent fusibility — 
polyarylate (the Unitika, Ltd. make — ) "U-100" Michler s-ketone 0.2g and 20g of methylene 
chlorides were mixed in ordinary temperature as benzyl 0.6g and photosensitization coloring matter 
as 1.5g and a polymerization initiator, and the record ingredient constituent which consists of these 
components was prepared. 

[0132] 2) -4 By performing the same actuation as 2^ of an example 1, the sensitive plate for 
hologram record was produced and the hologram was copied to this. 

[0133] Even when the obtained replica did not have coloring and had no actuation of development 
or fixing, it was the bright thing of about 35% of diffraction efficiency. 

[0134] operating it like an example 43 except for the point using poly ape phone (Amoco polymer 
company make, "YUDERU P-1700") 1.5g as thermoplastics of example 44 solvent fusibility — a 
record ingredient constituent — subsequently the sensitive plate for hologram record was 
produced, and the hologram was copied to this. 

[0135] Even when the obtained replica did not have coloring and had no actuation of development 

or fixing, it was the bright thing of about 35% of diffraction efficiency. 

[0136] 

[Effect of the Invention] Since it is almost close to a solid-state and the hologram record 
ingredient constituent by this invention does not need the heat-treatment for solidification of a 
fluid constituent like elegance before, it can facilitate the film production actuation in production of 
a hologram record medium, and its workability is good. 

[0137] Moreover, since it is above almost close to a solid-state, the recording layer obtained from 
the hologram record ingredient constituent of this invention is excellent in handling nature, such as 
not adhering to a hand and not polluting a hand, even if it touches by hand. In addition, since a 
recording layer does not hang down and there is also no gap from a substrate even if it leans this, 
the record medium possessing this recording layer is easy to carry. 

[0138] And the record medium after hologram record has high transparency, since both the allyl 
compound system prepolymer (A) and the polymer of an acrylate (meta) system compound (B) 
exist as sufficient high molecular weight object, it is excellent in stability, and it does not have the 
fault to which both are re-spread and record becomes indistinct. Therefore, neither the 
development for stabilization of a record image nor actuation of fixing is indispensable, and can 
produce a hologram on real time. 

[0139] Thus, the hologram record ingredient constituent which can cancel the complicatedness of 
the film production actuation which is the trouble of elegance conventionally can be offered, 
demonstrating engine performance, such as good transparency which is the demand characteristics 
of a hologram, diffraction efficiency, and resolution, conventionally like elegance according to this 
invention. 
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- 3 5 3 H. ^5t$JS ( 1 9 8 6 ) ) o 
[0 00 4] L/A^L/. Si>nAS?-fe'^5^>«]l5Ci|lI^3Stl 

[0 00 5] ■ffii)^i>X!^,i^sR-ri.m^mmt t-r, 
50 ^nrc^^, cn(j. ^#^^•:Sf->©7lca©^t^Sl5^r' 



C3) 

3 

y^H' F • ^(Appl. Opt.). 1 5 5 3 4 10 

H(i 9 7 6) ) p ltj^^l. cneowf^^ffit^-c*^ 

[0 00 6] iC^tr. #PI^3 - 3 6 5 8 2-^^$Bfc 
cfcO'#§a^3 - 2 4 9 6 8 5-^^«6C«. S^Sl^i^tti 

[0 00 7] L^^Lrj:ifi(^. cn^cD^t^a AiHISft 
[0 0 0 8 ] 

[0 00 9] 

AiBi^W4M^iB5>5:maiL. :^mmi:^f^'r^^m^ 

[0 0 10] rrj:t>^. :^m^^c^^t-u^'^M.m^U 40 

Ty;u^7*ud<y-7- (a) . ^^^^cm^m^mms 
^'pfj:< ti>i r^m-r^ (^^) y l/- h^ft-^^t^ 
(B) . ^j:z/ytm^mpm (O ^-^^^ r y • 
;u3^r'V5j<y-7- (A) i (^^) r^^y hi^b-^ 

m^^O, 0 0 5«±^c/j:-S<i:^»OciMiR$n?>Ci^#ifc 

[0 0 1 1 ] *'^H^rmi^^n€>r y^i^.^t^'u^Ky-^- 
CA) ^e-T-F^^cT '))\ym^'pu< i-omr^y so 
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:/U:i<y v--c*?>o Ty;bS:7"ud<y-7- (A) 

S;^T y ;U 3? U - h y -v^- i *tg^pjfg;^j;f(fe(^^ y 

(D^m^modi^^x^t. mn. lyrv^vydiu-b^m 
jSMm^^i^'^tiir. t>Ty;i/:7^u-n^>''ujj<y V 
-cDJM*4>^r y;^:7d? hi^^yv-«, 5;^Ty;i':i" 

SPTyit'7='U:7^u-h^y:7-cfc9 3^j:-5g¥*>6 

y;u:7i5?U'-h^r^U3i<y-7-;grt#^ccti. 

HS3 5 - 1 6 0 3 5-^^#gk:iaigCD<&^CDa^SJ£^tf 

^«<J:i\ iyrvjvy^iy-hm'ey^--^^w 

tVX. i>TV)i^y^\y-hJk^y^--t. IHI^^^-^- 
<b*fi^ oJtg/j:ffe(D^ y V - i (D^tfi^^ J: o r y 

^7 0^. ^3-^. ^3 6 0-3 6 4H { 1 9 
6 7^) K:fBtg(Dt&*0<D«^j5J£*tf^«J:l^ 

xmi^>hti^rv)v^y'\y^^v^- (a) tLX{t. m 
JiS^ttr*)^ v^T y ;u:t^uv y^u-h y'\y^^ y 

V'-ti^^^ r^-Yv-tsf v'-j (sMm 

m) . v^ryiu-rv^^a^ix-hr^'u^yv-mtf^v 

:7:S?u- hr^u;i<y-7-:«>5jfj$L/t=^o y ^i^f-u:? 
u h r?* u y V - . ^ cz)^tt1^^ij X. y - tti? 

[0 0 12] $e>^c. r yvi'3sr7*u!j^y V- (a) ti. 

iyr VJi^y ^ MS^y^-*5cfc^V^/c^st/Ty;u 
-7 ^ h2^^ y -^^cD^^ffiTT?. TiB-^^r^^n 

y V -T'^ ^ W^.*^a^SHJi^Kf*r'& r ^> 0^ 

(WO 9 9/1 427 4-^#BS) „ 
[0 0 13] ^MTJVr^^^i^Ft^. -MS; 
X„ M (A r ) „ p 

[0 0 14] [S^i. X«-|S^R^ O (R^ {tim 

(D^^) xm^n^r)i:=i^iy)m. mt^-im. ^ 

T-Sa. R' ^^Iffi^D^^. m*5j:<>'n«l t(±C7) 
IS. ptiOJ^±OiS: (fBUm+n + p^J^]lJm^McD« 

[0015] 4m(D^mJ^.l^ (Si. T i . Z r ^/c('^ 
Ge ) ^WT^^HT^bn^^v' F©:att^«<b tr^3:TiB 



(4) 
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[0 0 161 (CH3 O) , MPh. (C. Hs O) 3 
M (CH, Ph) . (C, H3 O) 3M (C, H, OP 
h) . (C3 Ha NO) s MPh. (C4 O) 3 M 

(C3H4 Ph) . (OH, NO) , MPh, . (C, 

H, O) , M (CH3 MPh) . . (Ca H, O) , M 

(C, H, Ph) ^ . (C. H.oNO) ^ M (C^ H^ 

O, Ph) , . (CH3 O) , M (C. Hs NPh) 
(C, Hs ) . (C. HsO) , M (C, H, O, P 
h) (C3 Hs ) . (C, H3 O) , M (0, H. P 10 
h) (Cz Hs O) . (C3 Hs NO) ^ M (GHz P 
h) (CH. N) . <C. Hs O) ^ MPh (C 
H3 ) . (CH, NO) z MPh (Cz H, ) . (Cz 
H, O) z M (GHz Ph) (C3 Hr O) . (C3 H 
s O) z M (Cz H, Ph) (Cs H9 Oz ) . (C4 
H.oNO) ^ MPh (G. HioN) . (CH3 O) z M 
(GHz OPh) (G3 H. ) . (Gz Hs O) z M 
(C, H, Oz Ph) (G, H, ) . (Gz H3 O) z 
MPh (C3 H, N) . (G3 Hs NO) zM (Gz H 
4 Ph) (Gz Hs ) . (G, Hs O) z MPh (Cz 20 
Hs Oz ) . (GH, NO) z MPh (G, H, ) . 
(Gz Hs O) z M (CHs NPh) (G, H 
, Oz ) . (G3 Hs O) z M (G, Hs Ph) (Cz 
H3 ) . (G4 H.oNO) z M (Gz Hz Oz Ph) 
(GH3 ) « 

[0017] ^ilT;b:3=^>'FiLt:^S (GH3 O) 3 
MPh. (Gz H, 0)3 MPh. (G5 H7 O) 3 M 
Ph. (G. Hs O) 3 MPh. (CH3 O) z MPh 
z . (Gz Hs O) z MPhz . (G3 H. O) 2 MP 
hz . (G4 Hs O) z MPhz tj:^(Dy :xi:^)ir)Va 30 

[0018] r^l/^^^AT^l^n^S' \'(Dttfi{y\imt 

u r tiTf BO <DX;5^ cf 6 n o 

[0 0 19] (GH3 O) z A 1 Ph. (Gz Hs O) 

z AlPh. (G3 H, O) z AlPh. (G4 H 
,0)z.AlPh. (GHaOAlPhz. (Gz.H 
s O) A 1 Phz . (C3 H. O) A 1 Phz V (C4 
Hs O) A 1 Phz o 

[0 0 2 0 ] r y;us:7*u;j<u V- (A) ttc. ee 40 

-p. TVJV^y'l-4<V^- (A) (^C^:t-Mt^m:i6J: 
y^}\y^ 4 - ^ PCI X y — 4 - t e r t - 
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^:t:7xy-;uS; 4. 4 ' -5^2M;^--c>'<f >^2}--;i/ 
y ;l/ ;^ :7- ^ > ^mWimt. )\^mtmm S 

[0 02 1] JifBT';>'W^^V'7-mi4fi'^^4>U< « 

W^. -en-enm34'Cffli^rfe2««t(±(Dffi«;^^t)-if 
'Cfflc^T^>cl:i^o ^/c. iter 'j;i'^^^v-^^3|4s^ 

[0 0 2 2] v^r^))\^v^\y- h^^^^'UTjo; v-^^. 

>ffcma:^i^5 0-1 1 0"C. -^-YX (wiis) ffiTB'JStCj:^ 

(3 O'C) :?J>55 0—3 0 0 'fe>5^;i<y X*5cfcO* 
GPG {y;l-- >'N'-5X-S^a> ^ ^XX-7Y^^V ^ 
-) arSrJ^b/c4< y b>^»^i^:3'^S;55 1 0 0 

00- 1 00000. »SL'<^^ 30000-6000 

[0 02 3 ] *isffsr'fl3i^e»n^ (->^^) r^uu--h 

r. (y^) T^U;U^«: lffi$/di^ffiT>»l':3-;Ui 
02S^$. 3a^fj:<b'(D:t Urf-^-r&^p (-p^d?) T 

hi^ft^w (B) (^^) r^v 

^t^m (B) (om^it<Dmmmic:^rv)vjky'iyyi<V'7- 

(A) <0®ffl^^cfcf9>^#l.^fii(Z>SJf^^W'r^o (^ 

a?) y h.^ib^iSf (B) «»^F^^cm^tt:^fia 

(^:^) T^Viy-hmt^^ (B) cD^T-»^St^U 
<l'^2 0 0 0«T. cfc«9if?^U< «1 5 0 Ofi^Tr* 

(^^) r^y u-h.^^t^^^ (B) (i. f^KL/c 

[0 0 2 4] (A^) r^V\y-h^Jt^^ 

(B) ^m^-t^o (^^) y hchot: 

1- 3:. t$?^y h. x^;U^ ^^^57 y h. n 

2 - x^;!/^^^^^;!/^ y ^ y xv^;!/^ ^ 

yu-h. n --^r!? y v't'^ ^5?^^ y n-:^^7^ry 
juy^ij^yu-h. y h^i^5;^x5^u>>7'y ^ 

ny ;uy y ;L'^ y •^>>^;uxt^ y u — 
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^'^yu-h. 2-fc FP+i^x5=-;i/^^^y u-h, 

2 - t: Fn+^'7'Pt:;U^^i5' 2-fcKP + 
U-h. 2 - 1 Fa + e/:/^^^^^^ y U'- >^>^ 
y >^ /7 V h , y V e^y;!/^ tJ' y U- h . tert- 

y ^i-^UT^ y ^ h^^v h y x^u>^y 
;l/r^ yu-h, :7 :ii y=^>'X5^;UT^ y h 

Kn:7;U7 y;UT^ y l^- -( y^-)\^^)\^r ^ 
U-h. 2 -t Fn^^v^x^jl/TtS^y U- 2-fc:F 
n^-ey:?*^ tvi/T^ y 2 -t Fa^v'- 3 

^c^'^sy^^'ufji/T^f' y F. 2-TiJ7y nw'p+t^ 
2 -r^ yn-f p+5>x^;ur?^;l/ 

-fv:i-^5'^;i/Ti>yi^--h. -Yv 5 y x^jt/T^ y 

ifUn— ;Ui^p^^^y U— F. u>d^y ;l/>> 

^,^^y \y-v. Y y X5^u>:i^yr2-;i/s;^^:$?i5'y u 

-F. 7^h^x5^U>i5^y 3-;l/>^p^^^y U-F. >^ 
:^x5^u>^y=2-;ue;?Te7y u-F, i. 4-::^d7> 

^1^7 y u- F. i. 9 y 

F. ^y-fey>>^y^iJ7i; u-F. 2-t:FP=^^t^ 
-3 -T^ y p^a=^^S/:7'c2e;i/^a?^y 

1. 1 0 "'r:^>5;^:^--;^ 

i^^y^jf^y u-F. x^u>^'y n-;ui/r^y 

>^x^u>^*y32-;i'>^r^y u-h. hyx^^u 
>^'y n-;U^T^ y -r h-^x5^u>^*y r^-^ 

-F. 1. e-^^^l^iy:t-)\yV>r^')\y-Y. 1, 
9 -^::^>i;^:^-;U5^T^ y i^'y -fe i; >iPr ^ 

yu-F. 2-fc: FP^t^-3 -r^ y p-Yn^^i^-r^'ci 
fJl/T^ y ^.:t-^>^>'l-:^'y ::3-;l.i;^T^y U 

-F. 1. 3-y3?>>^:t-;i->^ri?' y i. i 4o 

hy (p^^) T^y u-hiur^j, hyy^n-;^::^' 
a^N->f y ^^^y ix- -:>t^xyxy h-^i-h y 
^^^j7yu-h, h y ^^D-;l/:7•D>'^'> h yr^y u 
-F. -Oi^xyxy h-;i/h y y F^ci';&^^ 
tfen^o r-h^ y hib-tr^i. 

^x y y v-)\^'r h y --^^^^.xy ;^ 

y F— ^^I'T^ h-^Ti^ y u- h y ^9^p-;^>'■p>'^* 
>7^ F y h y y ^^-;^:7*p>'^•>•r 
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F<bLr«. t;^^>^xy xy h-^iz-^^^-y-^^^^^y u 
-h, t^-^>i^xyxy h-;i/-^+-y*Ti^ y hJSi' 

[0 02 5] ±fB:ty rf-^^-iLTli. (^^) TtS' U 

cfc 0 f# 6 n ^ { t^iB5C0 2 Si* S fc\t 3 ai*75)^*$«:Sf ^ 

[0 02 6] (^^) T^y hibr 

9. 9 -b'X (4 - (2- (^^) y P'T;U:t 
^v'-;'^ h=^^>^) :7xx;U) :7 U>: 9. 9 - e;^ 
(4- (2- (^^) Td^yp-f.'l^^^v'X h^V) V 

9. (4- (2- (^^ 

^) y P-f ^fl-^f 4^v'^*DJi<+^» :?^x;u) 

9. 9-fcrX (4- T^y PH'P=^^^':7 

a:x;l/) r';U:^-U>^ci:^>^W^n^o 

[0 02 7] cnefi^dTj^ik^^KJtii^-rnfe^st'Cfflt^T 

[0 02 8] {M^) r^')\^-vmt^^ {B) 

>/y y Ix- :^^.:*--^>5='Jl/^y r3-;l/ 

>?T^yu-F. y:^x^U>^$^y r2-;Vt?^^^y U 
-h, jj<yx^i^>^y p-;u>^y y h (n = 

14). 9 . 9 -t';^ (4 - ( 2 -Tt^'}U^}V:t^iy 

[0 02 9] ^^m^^^t^n^'yi^t^mtiPtWSm^^ 
*5i^r. r y;i'S:7-u:j<y V- (a) t (^t^) r^y 
u-'his^i:^ (B) ^i. mm<omsxmt^ikm(Dm^w 

<Dm^^t(O^'b^0 . 0 0 5£(±. »^U< «0. 0 1 

[0 0 3 0 ] ^fc. :^§m^<^h^>-^^yj^mmnm 
#^c. r y;n^>^'u4<y'7-' (a) t r ^ y u 

--h.^jt-^^^ (B) (DMSlti^^ (A) : (B) = 5 : 9 

a^cCfeiT^-C^^o MSl:b (A) : (B) ^3:J:0Sf^U< 
(-^1 0 : 9 0 — 9 0 : 1 0r'$)«9. *4>jET^ L < tJ:2 
0 : 8 0--8 0 : 2 OT'^^o 

[0 0 3 1 ] :^mm&jm^^^'^^itm^mii^\ (c ) 

tl,X\t. He-Ne (iSS6 3 3nm) . Ar (J^S 
515. 488nm) . He-Cd (?gS4 4 2nm) 

it^mtytm!^^(om.^'^i:>'^i>ytm^mt^itLx 
m)}x^^. 
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[0 03 2] ±mtj)i^^-^Mt^^t ur m^iti-^ 

[0 0 3 3 ] Tfeif/Sfe^iUr^*, ^t:^<Jrh>. 

xAix--, 1 9 8 3^). r^$^^tgt^f4j 

fiPffeJI. 1 9 8 6^) ^CfBig^n^Ticit 

2 fetiCDM^-^t^iiT'ffl I ^ r ^> <:fc 0 ^ 

[0 0 3 4 ] ±fEr ^Wt-^i LTti. hVx.^y- 20 

[0 0 3 5 ] JiiB^U- h-fb-^J^iUr^^:. hy:^^^::. 
[0 036] :*?;l/^^;Ht'^-^ii^fe^CDffi^-&^D 

[0 0 3 7 ] :$:^BJffljS®l^c:4bH:f ^3fem^ggj&^J (C ) 

;i'3^:7*u;}<y-^- (A) i {ji^) r^')\y-Ymt^ 

tl (B) (D-^it 1 0 OmMSP^C^f+Ur. MSO. 1-1 
5SS%. »^U<^3:0. 3-3MM%!iJgr$)^o t. 

^im.^mo:>^iW. ryju^^^'UT^-y-^- (A) i 40 

(y^) T^'JU-hmt^ (B) CD^tt-l 0 OfiS 

(3:0. 3'-3«fi:%fiS«ffl^n^o 
[0 0 3 8 ] *^?g«:J:^5j>n>f^Af3f^«m^4a 

It. TVJi^my'iyyr^'j^- (A) . Ti^'ju- 

hmit^^ (B) . *5i:a^^7t«^H*&^J (C) tc. M^c 
?§^®pJ^g&0^.nJM4tl«i (D) ^^^rc>T4>J:l>o 

i^nf^tt^ii (D) (omMm^f^t. Tu;i/3s>^u#y*v 

- (A) iC??tU (A) : (D) = 8 0 : 2 0-1 0 0 : 

0. 01^L<^aSb : 15-10 0-0-C^^„ mM'^ 50 
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?gtt<Df»pIStt«)it (D) tl^X^t. ®#f^l. 30 0 
-1. 8 0 0CD^>O^^»$U<ffll^e>n. :fl:ft6<3CC^3:. 

l^«:fi^Ur^ci>#J4m^t^S/c(^*S^ft:^^5Sf 
[0 03 9] tyy :^ y -Mt^^ti>tfJ\^^>m{t^^ 

^mnsComtLxiit. 5i<y-y-;u.^>. tt^^jx^-tju^ju 

y^-<omiiM^t^1^fc{t^m^i^<o0itLxu. #y 
x^u>. Ji<y>!^5=->H/y i$?^y x^>>-itM 

[0 04 0] mjfT&@*f5S!j*^^'5>/cd?>CC{*. 3j< y T y 

u-h. ^f<ytf;u^>^w*b<.ffli^^n^o 

[0 04 1 ] :$:^HJCC i^J^P ^^-7 AfBJiM*4ffli5^ 
t^:. i£:^(cjSDr. ttSii^iJ. tB?gttPIfp?PJ. 

[0 04 2 ] ^mmmm^xmm^mmmtx^xvx. 
zyrvji'y^u-h^^y^-. 2, 2-e 

(4-^ VVi-< )\^:t=^t^y y'u^^y^ 3 

-:7 x^'+e^- 2 - t FP+>':7'at*;UT^7 y w-h. 

^i-S; h y y^;b4^v;:7x- h y x^;^;^;^:7:l:- 
h, h y :7 X— h. h y u>>;i.;|^;;^-:7 x 

- hw:f^.a§n5iEy>^xxf-;us ; i^y •fey;i'h y 

;wN-r FPs^x^rhx^'T h«:Ra3n^sy >Mx 
^i^^M^n 0 0 0 0Jp^Tr'&^d<yx5^u>:j7'y 3 

L < y 33 - >;^- ;U>g:ffil i ^ C: <t 4> r # -5 o 

[0 0 4 3-] ^/c. mmsk^ii^. m^^tiyv:^y)i(Dm 

tl ifM^mmi^: ^iJx.«#5S¥ 10-725 
1 0 . 1 0-3 1 0 68 4^n^^Em(Dymx 

f^iS$tTt#^i^Ty;i/'7^i/- h.^ji<y ^i.<{'3: 
ri^Wf4>'y-x rja®fi^;t<y-7^(7:>^^^j5aij j 



(7) 

n 

(iy^jLAiy-. 19 9 1^) ^iB$£<D 

*€»7E3E*tS! rpB. 20 ov'y-xj . iiisttis r-< 

[0 044] ^mmmm^j^mmnmrnMcommm 
ict. r y ;n^:7*u^*y (a) <h (^^) t^uu- lo 

l-mit^^ (B) CD^tt-l OOfi*gPtcS*LrjftL< 

tio. S'-a osfispmgr&^o 

[0 04 5 ] ^.*^^±SiJO^«<h uris. :^;SU/c^t> 
> ^' -Y V ^ p 6 n -5 o 

[0 046 ] ^mi^t. ttSia^. fB^ttPgi5CDi^. SiM 

r y;i'3S:7'u;j<y7- (a) t (-^^) r^yu-h^ 

(b^l^ (B) CD-^if 1 OOSMSPtCjPtLrO. 5-10 

0 omsspes^^^o 

[0 047 ] ^nt^''^ Aia§SMMM^®i^Pi^-r^^c 

m«ry>^i-isr'*u;i<y'^- (A) . (^^5?) r^s^ 
yu-h.^<fc^^ (B) ^^kz^ytm^mtim (o 

-^mmmm (d) . ^jjo^j. ^gi«^^;?7^y^e-;^->^j: 
:?55^D^cCt^®H^. cn^m«4 0-9 o-cus^sa 

[0 04 8 ] :$:^fl^^c<^>S3f>a ^J^'^ AiB8^^t*ifM;?KiK!l?: 

h^tjii^ummKoum^^^'^xs sit itf*^ff So 

ia^. ry^u^^^^'u^j^y V- (A) . (-p^^)T^5'yu 4o 
-hmt^^ (B) . *5j:?>'^m-^iij&^j (c.) ^mm 

d<y X5^b>^uy ^U-- h (i^TPETiSglB-r^) 

oi^j^cr^'^x^^^:; ^mc^-^^^^^^c-So miRom^^t^ 
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^^\.K um^(om^km'^\^<\to. oi-iomm 

[ 0 0 4 9 ] P y ^7 AfalSJ«{2^tC!t; u^'y i^^^mrT 

^it(D u -^-^x^^mmit t (o^'^xx # /c^ 
^^x^ct<Dx^h^mcmm:W^^mt-^. c<d 

araur. SU< 1 0— 1 0, OOOmJ/cm 
' gKr*^o ^S*5C(DffiHJ:t)feii>3S:C^<i:fBSI^*5B 

[0 05 0] :i^KJ{f^j:.^^f&mc^\.^x\t.. mf<.. 
fj: E(D'i^i&m\t'Smx{tf^\.^t^. jim ^ ntc^<(D^mit 
^mhfcii^(^±m^mm^mmMm^n^x. m^Lx 
\.>^^m^y^-^ikM^Siix^jziK 

[0 05 1 ] ^/c. :^§^m(^cj:hmmm&fm}^mi'^ 
xn ibtifcnmmmc Tt^u^^^A ^mw-r 6cti>x^ 

ii. mMyi^u^'^j>.mc^<D±yjf)^^'mf£7k$Ei'7>y'x 

mii^), to:>r^xyt^^^mLx±mEmmi^±(fCt^u ^' 

u-v"- (D=fmx^^ u^'j 2^tiH%mx ^ 6 c £ (omm. t 

[0 05 2] :$:^mcj::^ME$mmmm^mi>xn^ 

tifcmmmc ^ n ^ a ^{^m u /cfi 4> . r y y 
u^i<y (A) {tEEmmi^^(^c^<o^^m^'rho ^ 
cxcti^mmm(^mm'rhctf)^m^htih. 

yv-- (A) CD^??T V;^S^»S<S«i<D^ISfaS<i:{b 

^mttcm^^'^hca^^^x. ^mM(tcj:hmmm 
mj^m^mmc^m ii« ^■\^hctf)^x^ coj: 
5^c. Ty;i-,^:7*u^-y V- (a) (D»?¥t y ^bSo^ 
m^mmfhct^c^-^x. ^^u^-^M^ommmc^ 

Mmx^^mamr^t^u^'^Ai^m^tih. 

[0 0 5 3 ] 



C8) 
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i^^) r^vu-hmit^^ (B) ^mm^ox 
[0054] ruibi^^ :$:mii(rc^^nmmmf&^^ 
(D±itmm^^mii:x rj:^3 mm^»(fC=f^j'< ^ - > * 
(^^) »; hmit^^ (B) 'f)mm^^mh lo 

cc. T v;^^:^-!/;^*!;-^- (A) i (y^^) r^j^yu- 
n^<b^% (B) (DtB^gi^ci-^r. ry^i-^^'u^y 
v-- (A) itmm(Dc!>rj:\.^SI!^^i^^mkl^. Udt) 
y h^s^b-^^a (B) {tytm(D^i.>m^^tiS:Wi^W} 

(y^) r^yu-h ^^ib-^ ( B ) com^m:^^im 20 

UJi^U-T- (A) ^^tfS^^^^-r^o fcfcL. 
(^3?) r^')\y-Vmt^ (B) iUr. 

Ty;i/3^>'*u3Ky V- (a) ^^tp«'^®i:^)^^s-r^o 
[0 0 5 5 ] c ^ . itw^mcfcjm.^^. tUf:^ 
•^Ty;n^-7*u^y-7- (a) ;^^'^i^SP53^i (^^) r 
i!7y h^>(b^4?5 (B) i)^^\.^^^t<om^m<om^c 30 

[0 0 5 6 ] 

[00 5 7 ] ^JfeM 1 

1) v'Ty;u:f;vy^^u— h:7*b4<y^-~ (a^v.v 
>^'y n-ji'i;^^ 1; h (ff4^t^{b^x^l±ia. 

;U0. 3 Tfeif^SfelSiUr 5 t:7->^ h>0. Iff 
[ 0 0 5 8 ] 2 ) C cDfflJ?Si(j5^ 76X26X 1. 2m 

[0 0 5 9 ] c(D%mMWo:>t^mm^c^^^x\t. :i<y 
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[0 0 6 0] 3 ) ±fBiBJI^H^7 6 x 2 6 m 

m. I 0 umCDPETy ^ JVAm^m^^^A-^XS 

[0 06 1 14) c (D^imm^mommummitc. 

m^cl O*/mm0^S^iB$SbT^^^IJ(D^^^^'^AS 
m^^m:meO%. 5>fi?Sg : $^2 OO 0*/mm) 

^mmtoxmmmcmi2'^t>'i±. jsiii^Dij^^A^tc 

^CD±7^«^ 1 0 c m<omm^^^ 1 0 0 W<D]SE7Kig"^ > 
:7'(3 6 5 nm, 410nm. 4 3 0 n m>f^®C-en-e 

*fBliyK3fe«tC3j:a^'7AJS:a:^Li^c, 3 3 0nm:?&:'?> 
4 9 0 nmSr-SiJSoJtg^^cCMSit^miiTMJe^SfJ^L 

/ci c 5, ymi^^^mmmmf)^ i o c mr 3 . o m 

1 O^mm^^i^mi^Xi^x.^^Jl^'-'^tl BOOmJ/ 

[0 06 2] C ^ 0rf#6n/cie:?D°a«. ^fe;&5i»< . 
^^-^^«(Oaif^* felHl5f?a^*^ 3 0 %<DB^€>(.^ €> 

(DX$>'^tc. 

[0 06 3] ^/c. CO«¥5^n^*-7Ali. SSW^^it] 

•^Lxh3^M&.±ti.>^mmm. s^3^j:is^«-^/co 

[0 0 6 4] c^Lx. ±mmwmcj:'oxm.mj:^^u 

[0 0 6 5 } ^JKM2'-8 

1 ) t^T VJi^^Ji^y y^i^— h^u^'y V— i ji^u 

[0 0 6 6] 

^y-^-/^y7-= 9/1 (gr/gr) (*iSfi^J2) 

^•y v-z-^ry-^--^ 7/3 (g/g) (mms) 

Ji<y 'V^/'ty 6/4 (g/g) (^iSC?[l4) 

7f<y •7-/'^r-^v-= 5/5 (g/g) (mtmb) 

^•^7-/^^-7-= 4/6 (g/g) (^fWtJ6) 

Ji<y -^^/-ty v-^= 3/7 (g/g) (mmmi) 

;J<y7-/^y-7-= 2/8 (g/g) (j|]^«?[l8) 

2) -4) *si0^n<7)2) -4) tmm<Dmi'^^n^ 

P^'^A^1t:?U:^c. 

[0 06 7] m^tifcWM^aitt. i.^'rtihm^f)m< . 
im^mm(Dmi'^rj:Lxi>mmmm3o%(DBM:hi^h 

(DX&^fCo 
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[0 06 8 ] ^/c. CtlhOmWyi^Olf'yAltt. lifn 

[0 06 9 ] miMm9 

rNKxxr-;HGj) 1. 5g.'^>t?;W0. 1 
5h^-^h>0. 0 5 g4o<fca^T-fe h> 1 1 gr 

[0 0 7 0 ] 2) --4) ^fet?!ll©2) --4) tWlU 

[0 07 1 ] wf^ufcmw&^t. m^:^m< . ^^-^s 

/-Co 

[0 0 7 2 ] ^/c. c(Dmwt-n^^Mt. ^mu^mi 
[0073] mmm i o 

[0 0 7 4] 2) -4) ^M102) -4) 

[ 0 0 7 5 ] f#e>n/c^g^p°n^^. «fe3^i^'M< . 51^-^^ 

/Co 

[0 0 7 6 ] ^/c. cn6(D^^^f^^^'^A^^. t^m 

K<D ?^ c ^ j^c n ^ A & -c^ /c, 
[0 0 7 7 ] ^SS^^dl l-'2 3 

9 CD 1 ) i isj^cDtsfp^^f 9 c i cc J: 0 t^mmms. 

[0 0 7 8 ] h y x5^u>^'y n-;l/>^^ ^ ^ y h 
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m\ 1) 

1. 3-^^>t^:^--;ut^^^^y u-h (ifW^b^ 
X^tti^. rNKxxr;i/BGj ) (RSfe^iJi2) 

1. 6--\^1t>i^:t-JUt^^i57^>y h (irWit 
^xmtSS. rNKxXf-Jl/HDj ) (*Sfe^Jl3) 

x^i±ss. rNKxxT^;wNPGj ) mmnA) 

-r h-7x5=-U>i^y =i-;l/>>Ti7 y h (SfW^b^ 
XHaS. rNKx>;f'Jl'A-2 00j ) (^SfeMl 
10 5) 

y:^x5^U>;J^yn-;l/t;^T^y h (^W^fc^X 
Uttif. rNKx;??.7^;UA-4 0 0 J ) (^iSiM 1 6 ) 

1. 6 -^^•y->i>:t-;bt^T^ y h (ffW^t^ 

J[JS?±M. rNKx>;f';l.A-HDj ) {mM^ll) 
*4--^>^;i'^y:3-;i'i^Ti7y b (ffWib^x 
rNKx;:^f-;VA-NPGj ) (^SS^ 1 8 ) 

h y ^^a-;i/:7-a>'S> h yy i5r^y h (ffW-fb 
^xmttiS. rNKxXT-^UTMPTj ) (Hifi^Hl 

9) 

20 h yy^c3-;i/>^'a/s> h yri? y h (frW^b^ 

XSI?±S{. rNKx;^f';l/A-TMPTj ) {Wimi 
0) 

^xma$3. rNKx;:^7'>H/A-TMMTj ) (^JSI^ 
2 1) 

t;^"^>^xy::< y h-;i/-^^-y-T^ y h (ffctn^^^t 
^xs^±M. rNKxxr-ji/ADP-ej ) mmm2. 

9. 9-ex (4- (2-T^y aH';t':^- + S^x 
30 5^) :7xx;U) ^;l/:tU> BPEF 

Aj )• mmm) 

2) -4) ^M^01CD2) -4) iini^iCDm^^tf ^ 
Ci^CckO. 3J11tiScD5^u^>^^AiBiSffi)^7feK^f^Si 

[0 07 9] ^#e>n/c^g:¥D°□^^. ^fe^e?^'^ 

<. ii^^^S<Z)fS{'p/cCL-C4>lEl5r5?ft^*^3 0%CDI9^ 
[0 0 8 0 ] Sfc. cn6cD^^^n>7'^A«. i^m 
40 :^j:#.^«-p/c. CCDIBlit^. IBJilKDIMiar^ii^cC < /SJ/r 

[0 08 1 ] ^S6F(2 4 

1 ) i?r^)}\^i^}\^vv^\y- h:7'U7f^y'7- (^-fy 

-1±M. \'^AV-'^vV\ ^AV'A] ) X^U 
>>;'yn^;U5xy:$?t:7y w-h (gf*mb^xm*t^. 
rNKxXT*;l/lGj ) 4g. -^:>S?;U0. 5g-. ^fc: 
^-^h>0. 1 7 gi5c{:D^'T-fe h>2 2 g^^'^rS 
^Ur. cn6^^?i?^e>?a:-5fBii«mMiSiB?^PSSU 
50 ;^Co 
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[0 08 2] 2 ) cmimi^^ b 0X60X1. 5 m 

,[0 08 3 ] 3 ) ^^cc. ±seM^^<D±.^±Mtm^ 

[0 084] 4 ) ^v^C. ^s:¥^*^H e - C d U-1f- 

? n -SSI^^i^rSE^ -i) C i CO-C ^ SfirS^C±iB 3 Mitit 

e - C d tf-7fe-Ci^ffi€rB^SB#rBl^3t: ( 9 mW/ 
cm' ) U/c:<bC5. COg|{^CD<5^-Cll7lc0#P^ 1 5&\ 
30#\ 45#. 1^3^. 253^. S^^tecfcO'l O^H^Ol^ 
■^nr P A <b -5>T#$S?&^fS3fe«±^CiBlir'* 

/Co 

[0 0 8 5 ] ^#^^«OfS{^^^^^T*)-:>/c. lElSB 

4 0*/miii) 3&^f#6n/c„ ^/c. S^t^^tiW^Or^i 
[0 0 8 6 ] »fe<?!l2 5 

1) >>T';;i/:t;i'V:7^u— b:7'u^*uv- (^-fv 
rNKxXx;l/lGj ) 5 ^Vt^^'l'O. 5g. 5b 

-^-^^ h>o. 1 7 g*5cfca^'r-fe h>2 2 g^^srs 

[0 0 8 7 ] 2) CCDffl^^^3^5 0 X6 0 X 1 . 5 m 
m<D:^'7XMS«O>T-®tci?^:0n 0 MmtcScS 

[0 0 8 8 ] 3 ) ;?:CC. ±M^%mm<0±.^ 50X60 
mm. 1 0 MmCDPET:7 ^ ^VASSfSlit^^^Sii: 

[0 0 8 9 ] 4 ) ^X^c. a^ft^H e - C d U-1f-- 
? n ^ C <L or # 'SfiM^ciiB 3 Jl«ig 
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e - c d u-^-%r:mm^m%nfm^ ( 9 mw/ 

cm' ) U/ciC^. CCD^f^CD^rST^B^rall 5#\ 
3 0#. 4 5#\ 1^. 2^. 5^*5i:(:>'l O^Pb^cOO^ 
-:5nr p ^' ^ A <b :^cC ^T^«S:^^^S*ffi±^iBl*r # 

/Co 

[0 09 0 ] Jg^-^^S^DSI^ii^^Sr^o/Co IBJSil 

10 gP5>©rslr!lfldh^3:M < . fBJitiiaSr^^ilSiC J: r?T*5 
B§^l>;ixUi5/5A (^S?te9 4 0 2(s:/mm) 

/Co ^/c. ^s«w•^t'J:^^ur^>.^^/c^:^l^7^)5«/cn/co 
[0 09 1 ] mmmz 6 

[0 09 212). CCDM^i^^5 0 X6 0 X 1 . 5m 
20 IBIiJl3&^ e> /cC ^ 2 M«®OiBii^i«<*^f'Pii b /Co 

[0 0 9 3] 3 ) yccc. ±MEmm(o±itc±nE^m^ 

^i^CD^f^ n AlBi^ffii^Tfeffi^f'^K L/Co 
[0 0 9 4] 4) ycCC. 1S¥t*^CHe-Cd^--1f- 
5fe^M*^ bJS*f^*^ 6 JSSrf or */c#fiS3fc <b ^^i*^^ 
|^Ur*/ci^»7t:ch^T*$-t±/Co CCDT^^cJ:yjfJ^ 
^ ti ^mmM^U^ ^Ct(DV^^ &^^c±tB 3 IHf 3t 
(D5^Ci^5AiBlSffl^3feS^S:gO/Co CCD«Mr. H 
e - C d \y-'^-^xmz^W,^Wrmmmm^ (1 0 mW 
30 /cm' ) L/ciC?,. CCDJgf^O^r^^^r^t^P^'-^ 
A i /cC ^ T^$S:^5|S^^^iBf^-C ^ /Co 
[0 0 9 5 ] ^^l"^^S<Dftf^^i^^r^-:>/Co IBJiJl 
U2^k<DiJ'y:^mX'^> K >f ^^^nri^^/cisb^Tlct^ 
feiBI^@Oi¥$ U^—Xh «9 . iBff^ll*MtC^3&5^< ^ 

fc'ofc^^t^<^fc'ofcm^<Dmxm{hum< . laii 
«®iff^^i^^cj:'^rtft>nrt:^/co c^urpirngp^ 

^5 i ^ ^ ^IRCD /cC C ^ igBjr BJ ^ I i P ^'-7 A ( [Pljff 
6 0%. 55^S?tB2 0 0 0*/mm«±) m^htifc. ^ 

/c. {^sivt^ifj7:>^ur ^$^3^cC#.:0>ffi/cn/co 

40 [0 0 9 6 ] mMm 1—23 rff 6n/ciBiitt*4Sia;?S-®I 
fcJ:Dfcn*fflt>rtf -o/clt^cDpJS^^ 1 *5i;0'a2 

[0 0 9 7 ] 

mi] . 
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[0 09 9 ] ^]K«?02 7-3 6 

-?±^. ry-ry--^'-:;'7\ r^H^^'A J ) 2 aSOC 40 
25g. ^b:^-^h>0- 0 8 5 ^^fectD^'T-fe h> 

[0 10 0] 2) CC7)a^®J^6 0 X6 ax 1 . 3 m 

jl;&>6T-fe h>^I^*L. £1ficbiBl^ii^^e>J^d:^2il^ 

[0101] 3 ) ^X^c. ±IBiBli^;icD±tc I mmx 6 
0 m m<Dmmit(fCmWi Lfcm^ 20MmCDPET:7^;W 50 



[0102] 4 ) ^X^C. H e - C d U-1f-^m(^^^ 

^ C i CDT' ^ ^fegtcita 3 HlfjtCD^J^ u 
t^'^AfB«f^fflS7l£«^S:ab/Co CCD^m-C. He-C 
d U-1f-7^:rS7feffi^F;f^B#PBlS* ( 2 - 5 mW/c 

tciBl^r#/c. 

[0103] mm 2 7-36 r'f#^n/cfBiiWJF4ffl)S 
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[0 10 5] wm\^i 

-thSS. r3?W--3i^':^ ^''^ ^^::?*Aj) 2gr. 

SJ. rNKxXr-JVA-NPGj ) 3 m'^igJ6SJJ<t 
UTS, 3' ,4,4' -f-h^ (tert- 

=^-^^:;^7;^#^;^) ■<>:/:7.c^> (S^MJJiaS. tb 

TTB-25J ) 1. 75g. 3t:it,®feSc!: Ur 3 . 

>] i^EMtm±mi. recj ) 0. oosg^jj:^/ 

[0 106] 2) CCD*lJ?S;iB3^6 0 X6 0 X 1 . 3 m 

[0107] 3 ) >XCC, ±iaiEMBO±tC 1 mm X 6 

0mm(D^#t^^C^»fU/c;i<^2 0 m mCDP E T :7 ^ ;l/ 

[ 0 1 0 8 ] 4 ) ^XCC. A r U-1f- (igS4 8 8 n 

X\ Ar U-'If-Tfe'CI^^^R^fSBtMS^fe (2.0mW 

[0109] m^tifcyi-^u^'^Mtm^Ml 0 OmJ/ 
cm' X^^^mS 9%(Di><DX:$>'yfc. 

[0110] mm 3 8 



-am. ^^AV-^vV\ ^AV'KS) 2. 3g. 
20 9. 9 -t:'X(4- ( 2 -Td? U D Jl/:t=^^>':t h 

AJ ) 1. 8&. t:':7:«:r.;U:^;l.;^<'>^ej^;b (ifB^ 
{t^tiS) 0. 9&. 3,3' ,4, 4' --rh-^ (te 
rt- :/^;l/>rS-^:^t^;^;V;J^'jr.;W) -s;>\/:7*y> (0 
:W6flittM/ rBTTB-2 5j ) 1. 7 5g. 3. 
3' [7- (-::^x^;i/r 5 ^) ^vy 

>] (<??f^O{b^±M. TBCj ) 0. 0 0 5 &:fe<J:c>' 

30 [0111] 2) CCDfflfiS;ia^6.0 X6 0 X 1 . 3m 

[0112] 3 ) ±feiB§i^jlCD±OC 1 mmx 6 

0mmCD^Wt^cCC^Sfrb/cil^2 0 m mCDP E T ^ ;l/ 

[ 0 1 1 3 ] 4 ) y^^. A r tf- (i^:S4 8 8 n 
40 m) ^fflC^Jaft7ti#M^i^^$1i/Co CCDT^^^Ccfc 

Ar ^y-^-itn^^mim-m^wm.^ (2mw/ 

cm' ) L/ciC5. J^n^'5A<t?^^T'i^M;^^5^tS 

[0114] t#5n/c5:^u.^'^A{iS7feS4 Om J/c 

r[pIJfi'^A^4 7%r'^^/Co 
[0115] *JfSM3 9 

1 ) h y r Uv'b-f yi^TK b-- h^'u^yv- (b:$: 

50 ibiSctlM. ^ 2. 3g. 
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SS. FNKXXT^JI/A-NPGJ ) 2. 7 3. 

3' ,4, 4' (tert- :/^>'W^•-:t=^^i^;^;^ 

25J) 1. 75g. 3, 3' -t})\^yf^:^)\^\^7s [7- 

[0 1 161 2) -4) ^t?«3 8CD2) -4) ifHj 

[0117] ft6n/c3^py^A«, S^feSB Om J/ 
cm'. 1 0 OmJ/cm' 4s<l:0'2 0 Om J/cm' 
-Cl^'^n^fB§i^^tfe'C&<9. I5I$T^^3 0%liJS(D4>C7:) 

[0 118] mmmAo 

-?±S?> \ ^^^v-^'vy\ ^^y'A] ) 5. bs^r 

.•feh>2 7. 5mUC?§:;!):>U/Cp SOJ^PIS* fcC^/c:? 
:c^;Uh y ^ h=^^W-^>4. 5g^c0. IN HC 1 
7mmO. 4 1 g^?§:^?^U. f#6n/c?g^^C±iBT-fe h 
- >?§®?:^-&L'. 2 0"Ct? IBtPHm^U/Co CCD^* 

:t-^>^ci6i^x. 2 o''c^^?)8 o'c^-cmrai^/co. 

1 0 'CO^Silgr^S.^ -tt. 8 0 "CC.^^ 3 HPalfifeS 

sjs. iij^r-s^ ^>'-->'i'. 7k^^^L/. ^^^Bji 

[0119] 2) CCDilS^2. 5 4'-:t-i>^;l' 

KXX7";1/A-NPGJ )2. 5g. 3.3',4. 

-<>^/r7:iiy> (H*fflmS[. rBTTB-2 5j) 
1. 7 5gs 3,3' [ 7 - (i^x^ 

;vr5>^) ^7vv>] \^^K}itm±m. TBCj) 

0. 0 0 5 g4o<:fcCKT-fe h>4 g^T^STS^LT. C 
[0 120] 3) --5) »fi{?!l3 8C0 2) --4) iPI 

[0121] ^#e>n/c^^^^'^AiS. ii3feS:5 Om J / 
cm' . lOOmJ/cm' 4o 1 5 0 m J / c m' 

[0122] *]te^!l4 1 

1) S/T y>'l-:^-;l'V:7 3?U- h^'bTt^U V- (^W 

-as. r^'^v-^^-;;:7\ ^-(y'ki) 3 g. 

(a^fflitaSS. rjpj ) l g. e4M<l:br 
rV\z>^^V':f^n:^V'))\yO, 0 2 g^^rT-fe h >3 0 
m 1 t^cmiP U fc. C (Dm^i: 7 0 'CC 2 B$rBl31frL U 4i 
<0^. Fn4^^>0. 1 g^?i7:?^L./cy ^^'-JU2 
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OOg^An. s?Tyi^:t;^v::'^^-^•:^^"^<y*^- 
5=* - » O fc^JSM^n tc. 
[0 12 3] 2) C<D*fiS;ie?2. 5 g. ^^^'-^>^;u 

Kxj^^-r^l/A-NPGj )2. 5g. 3.3'.4, 
4' -r^hy (tert- + 
-<>V^r7xy> (S*ttBSaii. rBTTB-2 5j ) 
1. 7 5 g. 3,3' [1 - 

)ir^y)^'^v:y] i^^K>itm±m. tbcj ) 
10 0. 0 0 5 gfccfcO'T-fe h>4 g^^^fi-cig-^Lr. c 

[0 12 4] 3) --5) mm3S<D2) -4) i|H] 

[0125] f#6n/c5^Pi^^A^3:. S7feS5 Om J/ 
cm' . lOOmJ/cm' *5 J:(:>' 1 5 0 m J / c m' 

[0 12 6] mmm4 2 
20 1) zy7V)\^^^^yy^i'-\^y'^^'^^-^^^^-^ 
-1±M. r^>f v-:$^^:^::^. ^^•:fA}) lOg.H^ 

{t^m3 0 0 m 1 ^C?§7:)^L/c. COm-i^^ 5 'CfelTr^ 
t$L^cC7t)56^3 0 m 1 ^-m-^^m 1 B#PHl7t?H:f rasT 
OfCo CO^^S^^W KP^^>0, 1 g^igj^^L/cy 

^^-ji/i 0 0 0 gccAn. wtHLr< ^v^r y>'l'^^l' 
[0 12 7] 2) C(D^ai^2. 5 g. 

30 KxXf^l/A-NPGj )2. 5g. 3,3' ,4, 
4' --•rh^ (tert- :/^^l'>'^'— ^^^i^^-'^^'t^— 
-<>y:7xy> (B:$:ffllitti^.. rBTTB-2 5j) 
1. 7 5 g. 3 . 3' -^)U7r^::-JV\:^:^ [7- (e/X^ 
;l/r ^ ^) ^•7y>] (^<i:0{tmSf> FBCJ ) 
0. 0 0 5 g^ocfcll/T-fe h>4 g^mar-g^br. C 
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